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io and many other articles 


Novel but endowed with sound, practical qualities — 

that’s Zapon Hammered Finish. Illustration shows Zapon 
bake formula as used on bridge table tops by the Norcor 
Manufacturing Company, Chicago. Applied directly on 
Masonite, the finish gives a beautiful, wear-and-tear resis- 
tant coat that has proven most satisfactory in service. 


Zapon Hammered Finish is normally baked. For specific 
requirements where baking is impracticable, an air dry 
modification is available. 


Zapon Hammered Finish is proving its worth not only on 
table tops but on a wide variety of other articles. 
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Finish Failures by Weathering 


Recent investigations have shown that there are four principal 
natural causes which produce finish failures in outdoor applications 
and, to a somewhat lesser degree but of the same general nature, 
in indoor applications. Most important of these is sunlight, which 
may act in one or both of two ways. Sunlight may produce a direct 
destructive change on some or all of the constituents of the finish 
film or it may act indirectly as a catalyst in speeding the action of 
moisture, gases, volatile substances, etc. of the air which come in 
contact with the finish film. 


Oxygen of the air is another factor of consequence in the break- 
down of finish films exposed to weathering. Many of the consti- 
tuents of finishing materials, particularly those which are organic 
in character such as the gums, resins and oils are not inert to oxygen 
and change by oxidation so that their original function in the film 
is impaired. 


The third effect is that of water, either as rain or as water 
vapor, which may have an erosive or solvent action on the film. 


Finally, there is expansion and contraction of the film resulting 
from changes in temperature. Such expansion and contraction may 
cause the film to break apart or even loosen the film from the sur- 
face which it was designed to protect or decorate. 


It is apparent that weathering is not a single, simple action. 
It is quite complicated, mainly because the four factors which were 
pointed out above are variable from one part of the country to 
another. They are variable not only as to degree, but also as to 
the order in which they may occur and the combinations in which 
they may occur. Therefore, the selection of a finishing material 
for applications subjected to weathering must be very carefully 
made. The best basis of selection is, of course, a log of experience 
with finishes actually exposed to weather in various sections. The 
next best is a complete knowledge of the weather conditions in that 
part of the country where the finish is to be exposed plus accelerated 
tests intelligently run and interpreted. 
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The Measurement of Gloss’ 


L. A. WETLAUFER and W. E. SCOTT 


E. 1. du Pont de Nemours & Co., Philadelphia, Penn, 


YLOSS is a major component of the 

FI general appearance of an organic 
coating and often has direct bearing 
upon the serviceability of the film. 
Since visual observation of this prop- 
erty does not provide an adequate 
means of recording exact reflection 
characteristics and, therefore, furnish. 
es but a meager basis for comparing 
gloss observations which are made at 
different: periods, and since product 
standards, both wet and dry, may drift 
toward either higher or lower gloss 
on aging, an accurate method of meas- 
urement is important. 

No method for the measurement of 
this property appears to be in general 
use. It is believed that insufficient at- 
tention to two important factors is 
largely responsible for the lack of in- 
strumental application. First, and 
highly important, is the matter of elim- 
inating extraneous factors, such as 
macroscepic texture, permitting there- 
hy a measurement of gloss per se. It 
must be recognized that any factors 
affecting appearance which are not in- 
herent in the paint itself as manufac- 
tured and before it is laid down as a 
paint film—for example, factors which 
are introduced by the method of ap- 
plication—must be eliminated or con- 
trolled if one wishes to ensure the 
uniformity of the product by physical 
testing. Secondly, instruments which 
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Figure 1. 
of a Goniophotometer. 


Collimator is fixed; receptor and sample may be rotated 


COLLIMATOR < 


Schematic Diagram of Optical System 


have been offered commercially have, 
in the opinion of the authors, not pro- 
vided the necessary flexibility to enable 
satisfactory measuring of both high 
and low gloss or have been lacking in 
the precision required for adequate 
correlation with visual observations. 

Since the ultimate goal of the work 
herein described was to provide a sim- 
ple and yet sufficiently accurate meth- 
od for writing correct specifications 
and finally to establish a method which 
could be applied practically to the 
manufacturing operation, it seemed ob- 
vious that the conditions necessary for 
attainment of this goal could best be 
established through a fundamental 
study of the reflection characteristics 
of all types of surfaces common to the 
coating industry. 

.The measurement of the spatial dis- 
tribution of light reflected from a sur- 
face under given illumination is known 
zs goniophotometry. In practice, the 
reflection distribution is determined 
for a given angle of illumination in a 
plane normal to the surface. From 
such data it is then possible to select 
the angles of illumination and view- 
ing. or possibly the one angle sufficient 
for the control of a given product, no 
matter where it falls in the gloss range. 

Having thus explored the gloss range 
and having provided means for pre- 
paring films free from extraneous in- 
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about the center of the surface of the sample, either sep- 


arately or together. 


fluences, it should be possible 


in 
dicate a suitable method for routine 


control. 


Several investigators, notably yes". 
Judd and Hunter**, and Hanstock®, 
have made goniophotometric jnyesti- 
gations of various surfaces, but there 
is no suitable instrument commercially 
available nor has there been published 
what appears to be a sound basis fo 
the development of a satisfactory meth. 
od for routine control work. 

This paper describes the work lead. 
ing up to the final stage—namely. that 
of designing as simple an instrument 
as possible commensurate with the in- 
dicated requirements in precision. 


Definitions and Method 


The following fundamental terms 
used in the discussion are defined fol- 
lowing Jones®, and Hunter and Judd*: 

Gloss is the property of a surface by whic! 
it reflects light specularly. 

Glossiness of a surface is the appearance 
ascribable to its gloss, 

Apparent reflectance of a sample is th 
reflectance which a perfectly diffusing su 
face would require in order to yield th 
same brightness as the sample under th: 
same conditions of illumination and viewing. 

It is necessary in studying the re 
flective properties of a material to 
measure apparent reflectance as a fune- 
tion of angles of incidence and view. 


*Reprinted from “Industrial and Er eering 


Chemistry, Analytical Edition,’ 12, 64 140) 


Figure 2. Goniophotometer. 
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sure 3. Detail of Split and Photocell Mounting. 


\s a result of various factors**, 


lieht reflected from a surface has un- 
dergone a change in spatial distribu- 
tion and intensity. The spatial distri- 
lution of reflected light is directly re- 
lated to the gloss of the surface, but 
no means of getting a numerical value 
for eloss from the distribution as a 
whole has been established. For un- 
idirectional illumination, specular re- 
lection is reflection taking place at the 
first contact of the incident light with 
the reflecting medium. Diffuse reflec- 
tion. which takes place within the med- 
ium. is directly related to the bright- 
ness of the surface. Specular reflec- 
tion in the case of an optically smooth 
surface is confined to the direction of 
mirror reflection and is dependent only 
on the angle ef incident illumination 
ind the refractive index of the reflect- 
ing material. While a specified unidi- 
rectional illumination and a given re- 
lractive index, it is possible to obtain a 
measure of the smoothness of the sur- 
lace, 

Departures from optical smoothness 
are being considered as microscopic 
in character. This method of measur- 
ing smoothness provides a means of 
controlling the inherent gloss of the 
paint or enamel itself. It implies care- 
fully utrolled preparation of  sur- 


laces (oy measurement. The effect of 
relract\ve index is important only when 
one comparing high-gloss products 
Whose omposition is different. For 
conti ork on a given product it is 
hot tor, The extent of variation 


ols ar reflection with refractive 
nd \ be determined for a given 
angle incident illumination from 
equation?, 

this point of view there is 
type of gloss, which will be 
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referred to as inherent gloss. This 
term is used to indicate the gloss, as 
defined above, of a surface free from 
macroscopic texture or irregularities. 
The fact that the angle or angles of 
viewing and illumination must be 
changed in order to get a better meas- 
ure of the relative degree of smooth- 
ness among different classes of finish- 
es. such as high gloss and low gloss, 
does not mean that we must give a new 
name to each of the quantities meas- 
ured under the various conditions. 
When it becomes possible to measure 
separately the effect of extraneous fac- 
tors, such as spray wave, orange peel. 
brush marks (macroscopic texture in 
general), and haze, and to relate them 
with a measure of inherent gloss to 
obtain a numerical value correlating 
with visual judgments of appearance, 
the result will be valuable. However, 
from the control viewpoint the method 
presented here will not be altered. 

The features which it is believed 
should be incorporated in the design 
of a goniophotometer which would en- 
able one to measure the distribution of 
reflected light from surfaces are as 
follows: 


The instrument should have sufficient 
angular resolving power to give the greatest 
possible separation of specular and diffuse 
reflection. The practical limitation in this 
respect is getting enough light through the 
system to be measurable. The angular re- 
solving power could be inereased beyond 
that of the instrument to be described, but 
only by using a more intense light source 
and a more sensitive light-measuring device. 
The conditions finally selected are those 
which give sufficient’ resolving power to 
permit good correlation with visual obser- 
vations, 

Assuming the instrument to be of the 
photoelectric type, the photocell response to 
color, for a given source of illumination, 
should be as close as possible to that of 
the average human eye and its response 
should be linear over the range of intensities 
encountered, 

It should be adjustable for all angles of 
unidirectional illumination and viewing in a 
plane normal to the reflecting surface. 

It should have sufficient: sensitivity and 
range to enable one to measure all the light 
intensities which would be encountered, 
without the use of neutral filters, wedges, 
and similar devices which are difficult to 
re produce or calibrate. 

The optical system should be easily re- 
produced. 


A schematic diagram of the optical 
system of a typical goniophotometer 
employing collimating lenses is shown 
in Figure 1. Figures 2 and 3 show the 
actual apparatus. 


SECTION 


The base of the instrument is a Gaertner 
student spectrometer having graduated 
circle and vernier which enable measurements 
of the desired angles to be made to one 
minute of are. The panel holder replaces 
the spectrometer table, so that the face of 
the panel coincides with the axis of rotation 
of the arm carrying the receptor. The col- 
limator is fixed, and receptor and sample 
holder may be rotated about an axis passing 
through the front face of the sample. The 
light source, placed at the focus of the col- 
limating lens, is a 6-volt, 108-watt ribbon 
filament lamp having a prefocus base. A 
diaphragm is placed between the source and 
collimating lens to cut out stray light from 
the lamp housing and sides of the tube. The 
lenses of both collimator and receptor are 
achromatic lenses having a focal length of 
20 cm. and a diameter of 5 cm. A_ prac- 
tically parallel beam of light is then incident 
or the sample, say, at 45°, and reflected in 
a manner to be determined. 

The receptor, by means of which prac- 
tically parallel reflected rays in any desired 
direction may be selected, is composed of 
lens, slit, and photocell. The slit is placed 
at the focus of the receptor with its long 
axis perpendicular to the direction of rota- 
tion of the receptor. The photocell placed 
behind the slit is a Westinghouse’ barrier 
layer type, trade name “Photox”. The gal- 
vanometer used to measure the photocell 
current is a Rubicon Spotlight galvanometer 
having a sensitivity of approximately 0.008 
micro-ampere per millimeter and a resistance 
of 340 ohms. To vary the range an Ayrton 
shunt of 10,000 ohms’ total resistance is 
connected across the galvanometer. The 
shunt is marked with the multipliers 1, 5, 
20, 50, and 100 to be applied to the scale 
readings of the galvanometer. 

An instrument as sensitive as this is sub- 
ject to fluctuations of line voltage on the 
lamp. To prevent these fluctuations from 
affecting the lamp, a rheostat is connected 
ir series with the lamp on a 115-volt direct 
current line to drop the voltage to 6 volts 
and a heavy-duty 6-volt storage battery is 
“floated” across the lamp to take up the 
momentary fluctuations in line voltage. A 
voltmeter is also connected across the lamp. 
A null method using two photocells in a 
bridge circuit is also commonly used in 
photometric measurements. There are sever- 
al of these circuits in which readings are 
independent of lamp fluctuations. 


The specifications for the instrument 
are as follows: 

Aperture sums?: 50% & 5.5 

The source-receptor combination!” is 
an incandescence source operating at a 
color temperature between 2800° and 3000 
K and a Photox barrier layer photocell. 

The reflectance standard used is a highly 
polished piece of black glass which has 
arbitrarily been assigned a relative apparent 
reflectance value of 100 for specular reflec 
tion at any angle. Actually when illumin- 
ated and viewed at 45° under the above 
conditions as compared to a magnesium 
oxideS surface, illuminated at 45° and 
viewed normally, its apparent reflectance is 
290, 
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Preparation of Panels 

Many factors are introduced by the 
common methods of film application 
or by the type and condition of the sur- 
face to be coated, which alter the ap- 
pearance of the paint film and influ- 
ence the worker’s judgment or affect 
the measurement of the inherent gloss 
of the finish. The observer, however, 
tries to discount the effect of such sur- 
face characteristics on the appearance 
of the film and to judge only the in- 
The more successful he 
is in doing so, the less likely he is to 
agree with instrumental measurements 
of such surfaces. 


herent gloss. 


The more important factors influ- 
encing general appearance, which also 
affect gloss measurement and observa- 
tion, involve both methods of film ap- 
plication and the type and condition 
of the surface to be coated. The form- 
er includes spray wave, orange peel, 
brush marks, and any other forms of 
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Figure 4. Distribution of Reflected Light. 


Illumination —45°, aperture sum 50’ 
White finishes 


High-gloss finishes 


film distortion which are macroscopic 
in character. The latter include varia- 
tions in surface structure of steel, var- 
iable porosity of the surface as with 
wood panels, and curvature of the sur- 
face. In addition, film thickness influ- 
ences the appearance of many finishes, 
particularly those in the low-gloss 
range. 

Thus it is apparent that a method 
which eliminates or controls these fac- 
tors and is in itself reproducible, is 
needed. The following method has 
been used successfully for some time 
in the preparation of films for meas- 
urement of gloss. 


The panels are of plate glass, 10 « 25.4 x 
0.3 cm. (4 & 10 X 0.125 inches). The paint 
or enamel is applied to the panels by means 
ot a “doctor knife”, made by Bird and Sons. 
The knife is of one-piece construction and 
leys down a film 7.6 cm. (3 inches) wide, 
having a wet film thickness of 0.0043 cm. 
(0.0017 inch). The panel on which the film 
is to be applied is placed on a solid steel 


TABLE IL. 
Angle of illumination —45° 
Angle of view 45° 
Aperture sums 50° x 5.5 


MEASUREMENT OF LIGHT 


Angle of illumination —60° 
Angle of view 60° 
Aperture sums 50° x 5.5° 


High Gloss—— Eggshell —FEggshell 

l 2 3 l 3 1 2 3 

106 106 106 15 1.5 15 2.16 2.13 2.15 

106 105 105 SS 1S 15 2.16 2.10 2.15 

106 104 105 1.5 1.5 15 2.19 2.32 2.16 

107 105 105 1S 1.5 BS 2.19 2.10 2.19 

107 104 106 15 1.5 15 2.19 2.13 2.19 

106 104 106 1.5 15 15 2.19 3.13 2.16 

Av. 106 105 106 15 15 15 2.18 2.12 2.17 
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White finish applied to steel panels 


plate having a raised edge at one side to 
act as a guide for the knife, since any side 
wise movement leaves small ridges in the 
film, at which points the film is thicker than 
the remaining portions. The films are baked 
or air-dried in a horizontal position as the 
case may require. 


If measurements of light reflected 
in the direction of mirror reflection 
with unidirectional illumination are 
made at a number of locations on 4 
panel thus prepared, it is generally 
impossible with the apparatus des- 
cribed to measure any differences. If 
any are detectable, they are so small 
as to be of negligible importance. 
Table I shows a series of measure 
ments on three panels of a high gloss 
finish and on three panels of an egg: 
shell finish at 45° and also a series of 
measurements on the same eggshell 


finish at 60°. 


Typical Goniophotometric Data 


A few typical examples of curves 
showing the distribution of reflected 
light from paint surfaces are shown 
here. These examples were selected, 
not only to show what a goniophoto- 
metric curve looks like, but to illus- 


trate the effects of various factors, ©on 
tributing to the appearance of sur! aces. 
on the spatial distribution of 1 cted 
light. All finishes were 
glass using the doctor knife, |»/ess 
otherwise indicated. The dai) are 
plotted on semilogarithmic p« to 
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Figure 5. Distribution of Reflected Light. 


Illumination —45°, aperture sum 50’ 


Left. Effect of macroscopic texture. 


White finish on plate glass. 


(1) sprayed, (2) applied with doctor knife 


Right. Effect of haze 
sive proper emphasis to the various 
measurements, 

Figure 4 (left) shows four gonio- 
photometric curves obtained from 
measurements on representative fin- 
ishes of the four common gloss classes 

high, medium or semigloss, eggshell 
and flat. The color of all these fin- 
ishes is white. The curves show how 
the reflected light is scattered over a 
wider angle around the direction of 
mirror reflection (45°) as the gloss of 
the surfaces decreases. The fact that 
the whites are not all of the same 
brightness is indicated by the position 
of the horizontal parts of the curves 
to the left of the peaks. 

In Figure 4 (center) is shown the 
effect of the panel material on the dis- 
tribution of reflected light. The pro- 
duct, a high-gloss white, was applied 
by means of the doctor knife to two 
lypes of 24-gage steel panels, 10 
0.9 em. (4 12 inches) commonly 
used finishing work. One panel 
had © more porous surface than the 
other, the result being a poorer ap- 
pearance when covered with a finish- 
ing molerial, The effect is even more 
pron ed if a wood panel is used. 


Another effect which panels such as 
steel. ood, tin, and pressboard have 
on go: ophotometric curves is distor- 
lion he spatial distribution of re- 
fleet cht, due to the fact that the 
pan re not flat. Any departure 
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from flatness of the panel will also 
have a serious effect on the film thick- 
ness, if one attempts to apply a film 
by means of the doctor knife. The 
effect of the rough surface is shown 
by the lower peak and increased width 
of curve, indicating more light reflect- 
ed in directions adjacent to 45°. The 
peak of the curve corresponding to 
the finish over the smooth steel is dis- 
placed 15 minutes from 45°. This 
shows the effect of slight curvature of 
the panel material. 

In Figure 4 (right) the effect of the 
brightness of the paint on the distri- 
bution curve is shown. The curves 
represent, in order of decreasing 
brightness, three high-gloss finishes, 
white, gray, and black, respectively. 
The effect is the same with chromatic 
The diffusely reflected light 
represented by the horizontal part of 
each curve decreases; the remainder 
of the curve is not affected if the 
smoothness of the surface and the re- 
fractive index remain the same. 

Fig. 5 (left) shows the effect of mac- 
roscopic texture introduced by spray 
application. The texture is a combina- 
tion of spray wave and orange peel. 
Macroscopic texture, as this, or brush 
marks, makes visual observations dif- 
ficult and instrumental measurements 
of inherent gloss impossible. Exper- 
ienced observers generally claim to be 
able to disregard such effects in mak- 


colors. 


SECTION 


ing visual judgments and many do 
well, but they are not consistent. Fig- 
ure 5 (left) shows that the peak of the 
curve is lowered and the width in- 
creased, when this form of texture is 
present; in other words, from the 
graph it might be wrongly inferred 
that this finish had lower inherent 
gloss. 

In Figure 5 (right), the effect of 
surface haze on the distribution curve 
is shown. This is a factor in appear- 
ance which, if present, cannot be elim 
inated by the method of application 
outlined above. The peaks of the cur- 
ves are the same, the only change be- 
ing a slight increase in apparent re- 
flectance at angles adjacent to 45°. 
The fact that the peaks and the half- 
intensity breadths are the same indi- 
cates that the surfaces possess the 
same degree of smoothness. 

The goniophotometer described may 
be used for measurements of the 
smoothness of plastics and metal sur- 


faces and for measurements of hiding 


power, chalking, and holding-out of 
enamel top coats, and may be applied 
to the specification of diffusion mater- 
ials, such as glass, the transmission 
distribution as well as the reflection 
distribution being measured. 


Simplified Technique for Control 


obtaining —goniophotometric 


- curves on all batches of products man- 


ufactured is very time-consuming, some 
simpler method is desirable. Going 
back to the definition of gloss, that 
property of a surface by which it re- 
flects light specularly, the spatial dis- 
tribution of reflected light provides the 
best basis for the specification of gloss. 
However, if the method of preparation 
outlined above is used, the peak of 
the distribution curve—that is, the rel- 
ative apparent reflectance in the direc- 
tion of mirror reflection—is an index 
to the shape of the rest of the distribu- 
tion curve. The evidence for this is 
the fact that all the comparisons which 
have been made of the gloss of finishes 
prepared in this manner have corre- 
lated with visual observations. 

There remains the problem of select- 
ing the proper angles and apertures 
to give the greatest selectivity through- 
out the entire gloss range. In Figure 
6 is shown a plot of the relative appar- 
ent reflectances of a group of fourteen 
finishes for two angles and three aper- 
tures. 

Flats are not included here because 
they do not represent as difficult a con- 
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trol problem as the higher gloss fin- 
One limit for flats is the ideal 
The top 


limit generally is such that all surfaces 


ishes. 
perfectly diffusing surface. 


possessing gloss values between these 
limits are equivalent in practical use. 
Nos. | 
range: 3, 4, 5, 6 and 7 are semigloss 
or medium: 8, 9, 10, 11, 12, 13 and 14 
The 


the order in which four experienced 


and 2 are in the high-gloss 


are eggshell, numbers indicate 
observers rated the panels visually. A 
number of significant conclusions may 
he drawn from these data. 


1. At 45° and an aperture of 50° good 
separation of the finishes in the high and 
<omigloss range is obtained and the order 


corresponds to that obtained visually. 

\t an aperture of 2.5° the separation is 
the This is 
any of conditions of 


correct. not 


other 


order is 
the 


fair, and 
true under 


measurement, 


2. At 45° and apertures of 50’, 2.5°, and 
0° considering the eggshell samples, the 
order of Nos. 11 and 12 is the reverse of 


order. Also at apertures of 50’ 


the relative apparent reflections of 


the visual 
and 2.5 
the eggshells are very low. 

3. At 60° and all apertures, good separ 
ation is obtained for eggshells and the order 
corresponds to that obtained visually. 

t. At 60° and all apertures the high and 
finishes out of order and 


the separation is 


semigloss are 
especially at 2.5° and 5.0 


poor. 


All flats fall below sample 14, no 
matter what the conditions of measure- 
seldom 


ments, finishes 


change order with a change in angle 


High-gloss 


of illumination, but low eggshells, 
such as Nos. IL and 12, often do. 


Since this work was done over a year 
ago, the angle at which measurements 
of eggshells and flats were made has 
heen increased to 67.5°, because great- 
er separation of these finishes is ob- 
tained without altering their order, es- 
pecially low eggshells and flats. These 
angles, for high-gloss and low-gloss 
measurements, can of course be varied 
limits af. 
fecting the order of the results. It is 
to increase the angle 


within reasonable without 


nol necessary 
hevond 67.5” in order to measure ade- 
quately the differences in a group of 
the lowest gloss finishes. 

Therefore, the conditions of meas- 
for control 


urement recommen led 


wor k would be: 


For high and semigloss finishes, an angle 


of 45° and aperture sum not exceeding 2.5 
kor eggshells and flats, an angle of 67.5 


and an aperture sum not exceeding 2.5 


These conclusions appear reasonable 
because, in practice high semi- 
vloss finishes are observed either nor- 


22% 


or both, while 
eggshells and flats are observed at 


mally or at about 45 


ereater angles. 

An instrument embodying all the 
features considered above, and with 
which the necessary measurements for 
the control of gloss can be made, has 
The design embodies 


and 


heen designed. 
greater simplicity, ruggedness, 
compactness with no decrease in sen- 
sitivity as compared to the goniophoto- 
meter described herein. For example, 
while the instrument is still a gonio- 
photometer in that it is possible to 
vary the angles of incidence and view- 
ing from 0° to 70°, it is enclosed, with 
the exception of the galvanometer, in 
a metal box which is provided with an 
opening over which the sample is 
Thus dirt collection is pre- 
vented and the moving parts are pro- 
tected The 
collimator have 
also been removed in the interest of 
They 
are not necessary in a properly shield- 
ed, light-tight box. All adjustments 
of angles of viewing and illumination 


placed. 


from accidental blows. 


and receptor tubes 


decreased cost of construction. 


ere made from the outside. The in- 
strument will employ faster lenses, but 
will illuminate a slightly smaller area 


of the sample, in order to obtain an 


angle of 70° for illumination and 
viewing inside of the box. The cross- 


the 
beam is approximately 12 sq. em. A 


sectional area of illuminating 
null method by which the readings will 
be obtained directly in terms of the 
standard. 


secondary independent of 


intensity fluctuations of the light 


source, will be employed. 


Summary 


Previous investigators have attempt- 
ed to correlate so-called “gloss” meas- 
urements of surfaces with visual ob- 
servations of the surfaces. Inherent 
gloss, however, is only one factor in 
the appearance of a surface and in 
order to measure it, it is necessary to 
prepare paint films such that the in- 
herent gloss is the only factor in the 
method of 
preparing paint surfaces for measure- 


measurement. refined 


ment--namely, doctor-blading on plate 
glass—is introduced to control or elim- 


inate extraneous factors affecting goni- 
ophotometric measurements and visual 
The 


construction of a goniophotometer for 


observations of inherent gloss. 


research work on gloss in the finishes 
field and other fields is described and 
complete specifications are given. Fin- 
ally, for control work in the case of 
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Reflectance in the Direction of Miro 
Reflection with Angle of Illumination and 


Aperature Sum. 
Polished black glass 


gh and semigloss finishes, the rela- 


live apparent reflectance in the direc- 


tik 
tic 


mn of mirror reflection for unidirec- 
mal illumination at 45° should be 


measured, the aperture sum not to ex 


ceed 2.5 


For eggshell and flat fin- 


ishes, the relative apparent reflectance 


the direction of mirror. reflection 
r unidirectional illumination at 67.5 


should be measured. the aperture sum 
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Training of Spray Operators 


Introduction 


foday it is a recognized fact that 
organic finishing is changing from the 
old hit-and-miss trial methods into a 
scientific, pre-determined and well or- 
dered system of finishing procedure. 
[he advancements in chemistry and 
other sciences have brought into use 
organic finishes of higher quality than 
those of yesterday and advanced 
equipment has given us a higher fin- 
ishing production with lower costs. 

\ finishing system is, by its very 
nature, a complex order of things, 
and is made up of several factors, 
whose suecess depends not upon one 
factor, but upen all factors. Now, in 
spite of all the advancements in or- 
ganic finishing, very little attention 
is really given to the technique used 
by the spray men and others of the 
finishing room personnel, for an an- 
alysis shows that the system used in 
training a spray operator is today still 
the old hit-and-miss way of doing 
things of yesterday. 

ln a previous article’ on spray mo- 
tion technique, the writer discussed 
the two fundamental principles, which 
are necessary to train and develop a 
spray operator of high ability. These 
are, first, the selection of a spray op- 
erator on a physical capability basis: 
ind second, the training of an oper- 
ator in the tee hnique of a “spraying 
thythm.” This article will deal with 
the values to be saved in dollars by 
“iving the spray operator or trainee a 
preeducation or spring training sys- 
tem 
tical 
damet 

Hi 


quire 


praying technique, or a prac- 
educational training in fun- 
organic finishing. 

r, at this point we must in- 
‘o really what is a spray op- 
r many claim to be such but 
enced foremen know, few 


fratoy 


as ¢ 


ifications of a Sprayer 


rating point of view, a top- 


NIC FINISHING 


By W. P. BALDWIN 
New York 


notch spray finisher is one who would 
have an evaluation of approximately 
sixty per cent efficiency which is the 
highest known efficiency to date. In 
simple words, the question is, “can 
you produce?” Can you meet the de- 
mands of production and more, if 
necessary 

The earmarks of a topnotch spray 
operator are: that he is a high speed 
worker and is able to step into the 
breech under any conditions on any 
job, and meet the production demands 
without the usual playing around 
ands, ifs and buts. He is capable of 
maintaining his equipment, is fully 
experienced and what is more impor- 
tant, well educated in the technique of 
handling various types of finishes. 

In addition to having the two fun- 
damental principles of experience and 
education, there is another outstand- 
ing and interesting fact about this 
class of sprayers and that is that they 
have had the opportunity of owning 
their equipment with which to experi- 
ment with the ins and outs of using 
a spray gun. This is, naturally, a tre- 
mendous advantage over a man who 
has had no such opportunity, and this 


W. P. Baldwin 
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fact is an important phase of their 
high efficiency. 

Naturally and logically the thing to 
do is to adopt their system, ways and 
means, if we are to raise the efliciency 
of others with low efficiency into the 
ranks of topnotch finishers. We can- 
not give a man any more experience 
than he has had, but we can give him 
a potential training experience, or a 
concentrated actual experience if we 
use the means to do so. We can also 
give a man a practical all-around fin- 
ishing education, by simply adopting 
a well ordered training system and in 
doing so, lower our production costs 
and increase our production rate. 

Now, having used the word “rat- 
ing,” it would be well to give an ex- 
planation as to its meaning. Rating 
is an evaluation in percentage of a 
man’s ability or his overall produc- 
tivity, based both on labor utilization 
and material consumption. 


Eliminate Weak Spots 


In every progressive finishing de- 
partment an “Evaluation of Spray Op- 
erator Ability” should be determined 
so as to know just where the weak spot 
in a finishing department is. It may 
be either labor or material. 

Now, having determined the oper- 
ator with a low factor, your objective 
is to start working at this point and 
proceed upward in a well ordered 
manner, cracking down on the weak 
spots step by step. For example, afte: 
having recorded the efficiency of your 
spray operators and having given each 
man a percentage rating in efficiency. 
the logical and well ordered thing to 
do would be to analyze the spray op- 
erator with the lowest rating and then 
proceed to build up his efficiency. If 
this operator were spraying 50 gal- 
lons of material per week and he were 
one of those operators who, on an 
average, waste one quart of paint out 
of every gallon consumed, and the loss 
were due to improper spraying tech- 
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nique, it would amount to (if the paint 
cost $2.00 per gallon) a loss of $25.00 
per week, or $100.00 per month, or 
$1200.00 per year. Naturally, this 
amount of money would be quite a loss 
to the company and even if the op- 
erator’s loss were one half a quart 
per gallon, or a $600.00-loss per year, 
this is still quite a sum of money to 
lose. In addition, if it takes this same 
operator one hour to spray five quarts 
of paint, it means that two hours per 
day are devoted to spraying his loss 
of ten quarts per day, and at the labor 
rate of 75c per hour, it amounts to a 
loss of $30.00 per month in wages 
paid and nothing to show for it. The 
total loss per year, both material and 
labor, amounts to $1560.00—and still 
not counting solvent losses and hand- 
ling of rejects. 


Method of Approach 


The next question is how to remedy 
the situation thoroughly and in the 
shortest time possible. If there is good 
and bad technique in spraying, certain- 
ly the same truth holds for the train- 
ing or correcting of an operator in the 
technique of handling a spray gun ef- 
ficiently. Of course, one might hand 
a man his pay envelope but then if 
you employ a new operator, it is a 
pretty good wager that you will have 
the same initial problem all over again, 
plus all the liabilities and troubles 
that go with breaking in a new em- 
ployee. So, really, there is no gain 
in discharging an operator if on con- 
dition, he possesses the characteristics 
which will enable him to become a 
highly efficient sprayer. 

The old method in training an op- 
erator is nothing but hit-and-miss 
coaching affair. which might, in two 
or three years’ time, produce a man 
with a high rating but on the other 
hand, by adopting a concentrated thor- 
oughly sound and fundamental tech- 
nique, more efficiency and much 
quicker results will be obtained. 

The next step, after analyzing a 
man’s physical capability, and train- 
ing an operator in rhythm technique, 
is the principle of education, and then 
the actual training with a gun. 

First in order, is to acquaint the 
operator with the inner workings of a 
spray gun.® What is a spray gun? 
Principles of atomization? Types of 
guns? Principal parts of a gun? 
Types of air caps? Selection of air 
caps and proper alignment of gun 
parts? Maintenance of a spray gun? 
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SHOWING PROPER METHOD OF GUN 


Fig. 1. The stroke is made with a free 
arm motion, keeping the gun parallel to 
the surface at all points of the stroke. 
The ends of the strokes are feathered out 
by “‘triggering’’ the gun, i.e., by begin- 
ning the stroke before pulling the trigger, 
and releasing the trigger just before end- 
ing the stroke. Arcing the gun results in 
uneven application and excessive over- 
spray at the ends of the stroke. 


2s 


Fig. 2. Spray within 1 or 2 inches of 
corner. Then, holding gun sideways, catch 
both sides of the corner at once. Doing 
this otherwise wastes material and causes 
over-spray on the adjacent side. 


LOOSE PACKING 
NUT OR ORIED 
OUT PACKING 


on 


400SE TIP OF 
OAMAGED SEAT 


O@8STRUCTEQ 
FLUID PASSAGES 


LOOSE OR DAMAGED 
COUPLING ——~ 


CLOGGED AIM VENT 


LOOSE OR DAMAGED 
Fivio TUBE 

{CUP TIPPED 

4700 far 


LACH OF SUFFICIENT 
MATERIAL IN CUP 


FIG. 32 


CAUSES OF JERKY OR FLUTTERING SPRAY 


Fig. 3. Factors that cause a jerky or 
fluttering spray. 
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DEFECTIVE PATTERNS 


OEFECT AT TOP 


FIG .4/ 
Cap 18° 
DEFECT AT 
Borroum— 


4F PATTERN /S INVERTED 
OBSTRUCTION IS ON THE 
AIR CAP 


Fig. 5. Causes for defective spray 
patterns. Heavy top pattern (Fig. 
35). Heavy bottom pattern (Fig 
36). Heavy right-side pattern 
(Fig. 37). Heavy left-side pat- 
tern (Fig. 38). Heavy center 
pattern (Fig. 39). Split sproy 
pattern (Fig. 40). 


Of course, in a few plants of the con 
trolled finishing type (locked guns). 
such knowledge may not be necessary, 
but on the other hand, in many plants 
the operator is liable for repairs. bu! 
our objective is to raise the f hing 
personnel I.Q., to give the oper ‘or 4 
fundamental knowledge of spr: uns 
for repairs, if necessary, and |) 2!v° 
FINISHING, April. 
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ior a deeper insight into what are not in working order, and in many ing on hand necessary finishing data, i 
«, doing and why. cases, a slight adjustment on his part such as thinning ratio information’, f 
Practical Education will correct the situation. equipment replacement information 
Ni and right in line with the As a suggestion to carry out this (parts numbers), and finishing room 
mait nce of spray gun, is a prac- work, it would be a smart progressive operation records. This set up is 
tica ucation in the operation of — idea to have set aside and out of the nothing but a finishing .room oper- 
auxil.y equipment. They are as line of production, a small two by four ation center. It is the focal point of 
foll material containers, air lines — spray booth which could be used to — operations—the brains-center. 
and nections, air transformers, carry on this training and advanced Fusbamentals of Spray Gun Use | 
spray booth maintenance and spray training program. Such a_ set-up . 
booth exhaust fans. An operator, of would pay for itself, if it were used After acquainting the operator with 
course. cannot spray and maintain for sales demonstration work, devising the ins-and-outs of a spray gun, and 7 
equipment at the same time, but this new technique in spray motion work, still in order, is a training in the fun- a t 
his equipment, his responsibility repair center and as well, it could be = damentals of using a spray gun. 
and he should know if things are or used as a convenient location for keep- The principles involved are as fol- 
lows: 


(a) The gun should be held per- 
pendicular to and at the same dis- 
tance from the surface being sprayed 
during the entire operation. As a 
concrete suggestion, this principle can 
be explained and demonstrated on 
paper by the use of angles, perpen- 
diculars, horizontals and_ triangles’. 
(see illustration ) 

(b) The gun should be kept wide 
open from the beginning to the end 
of the operation, 


DETREX 


Sewes 


(c) The motion of the gun above 
the surface should be as short as pos- 
sible.” 

Metal cleaning methods adopted Thus far our training system has 


Se been of a practical educational nature 
during the past few years are those 
wiih ere naw arediee Gale weith te and our next step is one of actual spray 


today's peak production. It is significant work, but is still contrary to the old . 
that in most automobile plants and air- hit-and-miss production line system. i 
craft engine factories, Detrex equip- First in order, is an actual spray 
ment and materials are in regular use. training lesson in spray gun problems | i 
and they are as follows: fluid leakage | 
metal claning is a requirement—for from gun*’, air leakage from front of sis 
either armament work or regular pro- gun*®, jerky or fluttering sprays**, | ae 
duction—Detrex Cleaning will assure defective spray  patterns**, orange 


finer finishes ... better performance... 
lower costs. Detrex equipment and ma- 
terials are developed and manufac- 


peel**, streaks in finish*®, runs and 
sags*®, mist or fog’? and starving the 


ter spray gun**. This spraying should ac- 
Spirits and Emulsion Cleaning; Bonder- tually be defective work and could be 
izing, Painting and Baking. produced by using worn out parts and 


plugged air caps. This is an actual 
and practical pre-education in defec- 
tive workmanship and a training in the : 
causes and remedies of such work. 7 

After having been given a course on Re. 
trouble-shooting, the operator or 


@ Detrex spray washer with through-type trainee is next trained in the technique 
monorail conveyor 


@ A conveyorized Vapor-Spray-Vapor 
Degreaser used for cleaning component 
parts of aircraft engines. 


of spraying different types of surfaces. 
First is the spraying of flat panel 
work and the building up of different 


“ film thicknesses, which are wet, mist, ie 
; wet and full wet coats. Second, is the = 
PRODUCTS spraying of work which includes an- 
D ET ROIT REX COMPANY gles. An example would be the spray- 
13009 wnuview avenue + DETROIT, MICHIGAN ing of the insides of a square cabinet 


and the technique used in handling 
outside corners. Third, is the spray- 
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ing of circular objects, such as lengths with the outlined plan, could be used proved Spraying Technique.” W. G ane 
of steel pipes. Fourth, is the spraying and stripped for re-use, later develop- Metal Industry, pp. 511-512, Nov, 
of odd size objcets or objects which are ing into the spraying of regular pro- 3. "The A.B.CL of Spraying.” 1), 
peculiar in shape. duction work, Vilbiss Company, Toledo, Ohio. mi 
In a program of this type, it would mended for use in training systen Xi), 
2, 4& 5 7 35 | 
be economical to use a reclaimed ma- References ton 
ial . ; reproduced through the courtesy of De 
terial, or a substitute low erade Or- l. “Evaluation of Spray Operator A bil- Vilbiss Co. 
ganic finish in order to lower the train- ity.” W. G. Sheane, Metal Industry (Or- , “pe rT TN 
. “Paint and Lacquer Thinnine 
ing costs, and for the objects to be ganic Finishing Section), pp. 2-3, Oct., ; . ne A 
(1939). Zahn, Works Laboratory, Genera! 
sprayed in this wor small panels anc Company. Industrial Finishing, Se) ombe; 
other types of surfaces, in accordance 2. “Increased Paint Efficiency by Im- (1937), pp. 18 and 19. 


THE AMAZING ECONOMIES 
Infra-Red Baking and Drying 


® Forty-five minute drying operation reduced 
to 3 minutes. 

® Four-hour drying period cut to 5 minutes. 
® 114-hour bake slashed to 61 minutes. 

®@ Space savings of 40% and more. 


Tremendous over-all savings. Credit Infra-Red 
installations. Many of the most startling have 
been designed, fabricated and installed by 
Gifford-Wood. Special Gifford-Wood NI-R 
conveyors make it possible to get the most out 
of NI-R baking and drying of products vary 
ing in size from toy soldiers to large metal 


cabinets. 
New G-W bulletin describes various applica- 
This installation tripled production. tions, illustrates installations, gives important 
Cut power cost 75%. information. Write for a copy. 


HUDSON, N. Y. 


New York 
420 Lexington Ave. 


Chicago 
565 W. Washington St. 


BY USING QUICK, SAFE 


ENTHONE 5 


BAKED ENAMEL STRIPPERS 


Enthone baked enamel strippers cut actual stripping 
time from HOURS to MINUTES ... quickly and safe- 
ly removing baked enamels of the urea-formaldehyde, 
resyl, glyptal, glycerolphthalic anhydride and bakelite 
types ... as well as many other long-oil types of ja- 
pans and air-dry enamels. Non-caustic, will not etch 
or attack any metal. Strip rapidly—rinse freely! 


Zinc Chromate Production Primers, Fillers. 

Short High Bake 
\\Rubber Enamels. 
amels, Lacquers 
/Surfaces, Wrinkle 


Write TODAY for FREE SAMPLE and valuable ad- 
vice for cutting your enamel stripping costs. 


MAKERS OF FINE FINISHES 
EL/ZABETH,N.- 
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LATEST COMMERCIAL 


IN ORGANIC FINISHING 


DEVELOPMENTS 


Lieen ing “Hot Lacquer” Process 


Ci ial Solvents Corp., Terre Haute, 
India we announced that they are now 
srant icenses to lacquer manufacturers 
nd t customers under U. S. Patent No. 
2.150, which covers the application of 
acque at elevate | temperatures. This 
patent discloses a novel lacquer technique 
vased the fact that it is possible to apply 


t elevated temperatures, from 150 to 160°F., 

r example, a laequer containing much 
irger proportions of solids than has ever 
before been possible. Because of its con- 
enience and the marked saving in applica- 
tion costs Which it effeets, the “hot lacquer” 
process has been adopted by many furniture 
nanufacturers as well as by manufacturers of 
, wide variety of other products including 
metal articles and porous materials such as 

lboard. 

The “hot laequer” process allows an in- 

rease in the solids content of 50% to 6067 

spraying viscosity. Also these “hot lac- 
juers” can be applied in thicker liquid coats 
han conventional lacquers with the result 
that the number of coats required to give 
iny desired thickness of film may be reduced 
by as much as one-half. Furthermore, very 
ttractive one-coat lacquer finishes can be 
btained with this new system. 

When properly formulated and applied, 
the How characteristics of “hot lacquers” are 
excellent and blushing troubles are greatly 
reduced. All of these advantages are ob- 
tained without sacrificing to the slightest 
extent the rapid-drying and other valuable 
characteristics of nitrocellulose lacquers. 

Inquiries concerning the “hot lacquer” 
process should be addressed to your lacquer 
formulated lac- 
quers and special heating equipment are re- 


manufacturer as specially 
quired when using this process. 


Mixing and Solvent Recovery 


Equipment 
he combination stainless steel mixer and 
ndenser illustrated here was designed and 


QO. Koven & Brother, Inc., Jersey 
to insure speedy and thorough 
spers of a mixture of colors in a vol- 
tile m. Since the blending operation 
require eat for completion, the recovery 
the ible volatile portion of the vehi- 
nperative. No ordinary mixing 
d do because this particular mix- 
requiring heat to blend properly. 
imaged by overheating, particu- 
‘lized on account of dead areas 
1ccumulations of the thick mix- 
bottom of the mixer. 
less steel mixing kettle is steam 
| is built for vacuum operation. 
driven stainless steel agitator 
Ait inted a bottom and side serap- 
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Mixing and solvent 
recovery equipment 


ing paddle shaped to avoid causing the ma- 
terial to pack. Another mixing paddie on 
the same shaft set above the scraper at a 
45° angle to the vertical, tends to create 
a down surge in the mix. 

Since the mixture tends to become quite 
thick at the end of the blending process, a 
unique type of discharge valve is used. The 
bottom of the agitator shaft is supported 
on a tripod so located that there is ample 
opening below it to allow the fluid to drain 
out freely through the quick opening flush 
type plug valve, thus assuring not only 
speedy discharge but accessibility for quick 
cleaning. 

The volatile vehicle emitted from the heat- 
ed mix passes into the condenser attached 
to the mixer. The condenser shell, heads, 
tubes and connections are all made of stain- 
less steel. 

It is apparent that this kind of unit meets 
net only the requirements of the lacquer 
manufacturer for whom it was built, but 
offers possibilities of practical value in the 
processing of chemical mixtures of all kinds, 
pharmaceutical and cosmetic compounds, lac- 
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quers, paints, organic finishes for metal and 
paper coatings, ete., where there are similar 
problems of producing delicate and sensi 
tive, intermediate or finished materials which 
require not only safe, thorough and speedy 
mixing but also recovery of the valuable 
solvent. Provision for easy discharge from 
the kettle and accessibility for quick clean- 
ing permit the processing of different) mix 
tures in successive batches in’ the same 
unit, 


Finishes for Plasties 


Special finishes for plastics simplify many 
production problems for manufacturers com 
pelled to turn to plastics because of metal 
shortages due to national defense priorities, 
states G. Klinkenstein, Vice-President of 
Maas & Waldstein Company, makers of in 
dustrial finishes, Newark, N. J. 

The use of these finishes enables manu 
facturers to make all their products out of 
low cost black or brown molded phenolic 
plastics and then finish them in any desired 
color and style, thus permitting standardized 
production without restricting the choice of 
finish. 

To meet this newly created demand, Maas 
& Waldstein are supplying special finishes 
for plastics in all colors of both smooth and 
wrinkle enamels, in metallic lustres, and in 
hammered-metal effects. 

All of these finishes can be air dried ot 
baked by either convection or radiant heat 
ovens, according to the manufacturer. 


Artillery Shell Sprayer 


\ fully automatic machine to spray coat 
the inside of projectiles has been built’ by 
the Eclipse Air Brush Co., 400 Park Avenue, 
Newark, N. J. 

The machine as illustrated sprays the in- 
side of 155 mm. shells at the rate of 500 an 
hour, although this same type machine can 
be built to handle any size projectile or other 
cylindrical object. 

The shells are picked up by metal arms 
from the conveyor belt, carried along in a 
horizontal position on the machine to a point 


Artillery shell sprayer 
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in front of an automatic spray gun fitted with 
an extension nozzle. A master switch trips 
the trigger on the gun as it starts to move 
forward, and a rotating device, with which 
the gun is synchronized, spins the shell to 
insure an even coating. As soon as the noz- 
zle has withdrawn from the projectile, the 
shell moves along, making room for the next 
one. 

At the end of the machine the metal arms 
deposit the sprayed shell, still in a horizontal 
position, on another conveyor belt. 


New Wrinkle Finish 
The Roxalin Flexible Lacquer Company, 
Elizabeth, New Jersey, has issued a 4 page 
bulletin on Rincontrol, their new wrinkle 
finish. This 84 x 11 bulletin includes a sam- 
ple finished panel and illustrates and de- 
scribes eight exclusive Rincontrol features. 
Also shown are several products using this 

latest in textured enamel finishes. 


Guard For Air Motored Mixer 


\ metal ring guard that also acts as a 
stand is now available on clamp-type port- 
able Pneumix air-motored agitators made by 
the Eclipse Air Brush Company, 400 Park 
Avenue, Newark, N. J. 

The ring protects the propeller from con- 
tact with the mixing vessel when in use, and 
provides an easy means of storage as it elim- 
inates the necessity for suspending the mixer 
when not in use. 


Guard for air motored mixer 


The four metal supports that hold the ring 
in place protect the shaft and prevent its 
vetting out of alignment. 


Iwo metal handles alongside the air motor, 
at the top of the frame, facilitate lifting the 


agitator from the mixing vessel. 

The addition of the guard in no way af 
fects the features of the Pneumix agitators: 
fire and explosion-proof performance at any 
speed up to 6000 RPM. 
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A GOOD START 
.. Dut how about the FINISH? 


yi manufacturing as in horse racing the start is very important but it ix 
the FINISH which really counts. Just as a horse is trained for months to 
acquire perfection at the barrier to enable him to get off to a good start 
for a winning race, so may your engineers spend weeks and months in 
developing an idea for a new product ... Your tool maker may spend 
weeks making tools for its manufacture, and your manufacturing department 
may put in hours of overtime working out production problems but... 
How much time is devoted to thought about the finish? 


Yet the finish, a film of lacquer or synthetic, measurable only in thousandths 
of an inch, can be and often is the most important part of the product. In 
many cases it must be decorative as well as protective . .. It must be easy 
to apply and must give a maximum of efficiency at a minimum of cost. You 
will find these and many other advantages in Egyptian Industrial Finishes, 
each one of which is so formulated that it can be relied upon to measure up 
to the task for which it is selected. 


The next time you are in the market for a finish for your product, it will 
pay you to consult one of our representatives or write us for information. 


ROCKEFELLER CENTER NEW YORK 


THE EGYPTIAN LACQUER MANUFACTURING CO. GY. PT 


of 
Clear 
Lacquer 
for Metals 


BUFFING LACQUER 


for Cloisonne Reproductions 
Air-Dry Priming Lacquer 
Water Dip Lacquer 


Elastic Non-blushing 


Agate Lacquer Mfg. Co., Inc. 
11-13 Forty-third Road, LONG ISLAND CITY, N. Y. 


A O Q te Qe nN —The Last Word in Quality 
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COATING 


with the adil of 


LEA OF FINISHING 


Copper-plating on steel, then electro- 
coloring . . . that, in general, is the 
process used by Manning, Bowman & Co. 
in this recent innovation in the art of 
plating. 

It is a tribute te the versatility of the 
Lea Method of Finishing that a variation 
could be worked out economically to pre- 


pare the metal for electrocoloring and to 


help produce the soft tones of the pastel 
~hades. 

It is also a tribute to the skill of Lea 
Technicians who are in the broadest sense 
“Finishing Engineers”. Their service to 
industry is to apply one or more of the 
infinite variations in the use of Lea finish- 
ing materials to produce economically the 


desired resulis. 


THE LEA MANUFACTURING CO. 


Waterbury, Conn. 


Specialists in the Production of Clean-Working Buffing and Polishing Compounds 
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INDIVIDUALIZED CLEPO CLEANING SERVICE 


Our compounds are developed for your particular use. Each 
cleaning method is given separate attention and consideration 
before a CLEPO product is recommended. 


Even today’s standard CLEPO products have at one time been 
devised in the plating field to meet a particular cleaning need. 


If you have an unusual cleaning requirement, call a CLEPO 
representative. Extra research work will be conducted by 
Frederick Gumm laboratory technicians — to SOLVE your 
problem — without extra cost to youl 


FREDERICK GUMM 


CHEMICAL COMPANY, wes, 


538-542 FOREST ST., KEARNY, N. J. 
PLATING AND POLISHING EQUIPMENT AND SUPPLIES 


Western Distributor: BELKE MFG. CO., 947 N. Cicero Ave., Chicago, Mt, 
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A 1500 AMP - 6 VOLT SELECTRO-PLATER 


Covers less than 3 sq. ft. of floor space. 

ls mounted on wheels. 

Weighs 1050 Ibs. 

Requires no maintenance—no installation costs. 


SELECTRO-PLATERS are the modern, compact, mobile power supply 
units for electro-plating, electro-polishing and anodizing. 


W. GREEN ELECTRIC CO., INC. 
ESTABLISHED 1892 


Builders of SELECTRO-PLATERS and all types of rectifier equipments. 


6 Volts - 1500 Amps. 
Cabinet 22” x 18” x 68” 


Green Exchange Bldg., 130 Cedar St., New York 


POLISHER’S BRICK 


IT IS BETTER THAN LUMP PUMICE 
MORE ECONOMICAL BOTH FOR FIRST AND FINAL COST 
ABSORBS GREASE READILY 


NUGLU 


THE LIQUID COLD GLUE FOR SETTING UP POLISHING WHEELS 
ALWAYS READY TO USE 


J. J. SIEFEN CO., DETROIT 
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FACTS ABOUT ZINC 


Zinc has sometimes been referred to as the “forgotten” 
metal, but events arising out of the European war have 
changed all this. The unprecedented demand for zinc 
which has gradually developed over the past eighteen 
months has attracted an unusual amount of attention 
and brought many calls for information. 


The outbreak of the war in September 1939 prompted 
consumers to call for increased shipments, but it was the 
collapse of France in June 1940 that marked the signifi- 
cant change in the world zinc picture. By this time, all 
zinc production in Continental Europe was under the 
control of the Axis. This resulted in an unexpected 
call for American zinc from overseas, particularly from 
the British Empire, followed by an ever-increasing de- 
mand for the United States defense program and aid to 
Britain, as well as for the expanding production at home 


of non-defense goods. 


To enumerate all the uses for zinc in Defense would 
require a listing of practically all the varied applications 
of zinc in civilian life and industry. Some, however, are 
especially interesting. 


For instance, brass contains a substantial proportion 
of zinc and is used for cartridges, shells, fuses and other 
ordnance purposes. In addition, zinc is required in 
certain other non-ferrous alloys of aluminum, copper, 
magnesium and manganese, which are used for pro- 
pellers and propeller shafts, bearings, castings, forgings 
and various aircraft applications. In the aggregate, 
these requirements will amount to many thousands of 
tons. 


Similarly, zine is used for plating, galvanizing or coat- 
ing iron and steel for rust-proofing. Large quantities 
will be needed for ship construction, barbed wire, trans- 
mission equipment, powder containers, fuel cans and 
drums, and similar products. Tons of galvanized marine 
hardware and miles of galvanized pipe will be used in 
ships, not only for the Navy, but for the tremendous 
expansion of our merchant marine which is under way. 
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Zinc die castings, large and small, are essential ele- 
ments in the assembly of aerial cameras, radio and 
signal equipment, tractor, truck and tank carburetors, 
hand grenades and other pieces of defense equipment 
whose parts must be dimensionally accurate. 


Zinc in sheet form is indispensable in battery cans, 
in linings of ammunition cases, in marine boiler and 
hull plates, and even in lithographer’s plates for the 
making of maps and charts. 


Great Britain is undoubtedly running its smelters at 
capacity, while drawing supplies of the metal from 
sources within the British Empire, as well as from the 
United States. 
to their output. 


Canadian plants have materially added 
In all probability, Germany has more 
zinc smelters at her command than can be operated, 
with outside sources of ore cut off. Japan, it is stated, 
is increasing smelter production but is still seeking im- 
ports. It is also of interest to note that the Mexican 
smelter, which was shut down by a strike for several 
months, has now resumed operations, and that the bulk 
of this production is likely to flow into the United 
States or to overseas countries which otherwise would 
look to the United States for equivalent supplies. 


During normal years our annual consumption of zinc 
was 540,000 tons and this consumption has been greatly 
increased by our defense program and the needs of 
Great Britain. Our zinc production, which was 478,000 
tons in 1938, reached an all-time record high in 1940 
of 724,000 tons, and in 1942 will probably reach close 
to 1,000,000 tons, taking care of all defense require- 
ments and 75 to 80°, of non-defense needs, according 
to the American Zinc Institute, Inc. 

It would appear that, in spite of changes in the 
world zinc picture and particularly the additional ca- 
pacity now under German control, the United States 
is holding its place as the largest zinc-producing nation 
and it is quite likely that its percentage of the world 
production is steadily rising above past performance. 
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Laminated Plastics in the Plating 


Industry 


By FRANK I. BENNETT 


Synthane Corp.. 
Oaks, Pa. 


Uses for laminated phenolic type plastics in the plat- 
ing field are discussed. These uses include plating 
rack coatings, insulators, plating cylinders, tank linings, 
baffles, baskets, hoods and many other uses.—Ed. 


Frank I. 


Bennett 


Introduction 


ESIGNERS of consumer merchandise for many years 
D have been making increased use of synthetic plastics 
for molded parts where appearance and lightness in weight 
are of importance. Those in the industrial field, who have 
been using molded or laminated plastics for electrical in- 
sulation and light weight structural parts, have had the 
availability of plastics constantly before them in_ their 
design work. 

In the field of equipment or service items, the possibilities 
for the use of plastics only recently have been recognized. 
This has been especially true in the metal finishing indus- 
try. Plating engineers in widely scattered shops have been 
finding new uses for plastics. One thing, however, has been 
noticeable. Each engineer has adopted one or two of the 
many uses, but few have known all of the other applications 
that might be of enormous help to his particular work. This 
article will discuss many of these uses so that a better 
understanding of these materials may be secured. 

There are many synthetic plastics available, differing 
widely in quality characteristics. It is important that the 
most suitable type of plastic be selected. In picking a mate- 
rial from the plastics group, serious consideration must be 
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given to the kind of resin, to the material used as filler. or 
base. and to the structural form. 


Types of Resins 


There are two general types of synthetic resins, or plastics, 
thermo-plastic resins and thermo-setting resins. Thermo- 
plastic resins are those which can be melted repeatedly 
without loss of any fundamental characteristics upon re- 
hardening. Thermo-setting resins are reacted or cured under 
heat and pressure and thereafter are infusible and insoluble. 

The thermo-setting resins are comprised of two main 
types, the phenolics and the ureas. For chemical resistance 
and structural strength, the phenolics are superior to the 
ureas and will be treated at some length in this article. The 
phenolic resins are commercially available in molded and 
in laminated forms. Phenolic molded forms are produced 
from a molding compound consisting of a mixture of 
resin and powdered filler or base. The phenolic molding 
powder freely flows under heat and pressure and hardens 


Fig. 1. Press used in making laminated sheet stock from lay«'s of 


resin impregnated cloth or paper. 
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Fig. 2. Rod or tube press showing split molds which form rods or 
tubes under high pressure. 


to the form of the mold. but the powdery form of the base 
filler produces a mechanical strength unsuited for parts 
where structural strength and serviceability under hard 
usage are required. 

Laminated phenolic forms are comprised of base laminae 
of paper or fabric impregnated and bonded with a phenolic 
resinoid varnish. The basic forms of the laminated material 
are plates, tubes and solid rods, or simple molded forms 
to which the base laminae can be accommodated. The 
laminated plastic forms are characterized by superior struc- 
tural and mechanical strength, machinability, good dielec- 
tric strength and excellent resistance to corrosion. These 
properties can be utilized to great advantage in the plating 
and cleaning of all kinds of metal where corrosion, stray 


currents and the plating of unwanted sections are en- 
countered. 


With the advancements in the field of laminated phenolics 
many important refinements and quality variations have 
been introduced which permit the use of these materials 
in the presence of corrosive liquids which originally were 
considered excessively destructive to all grades of resins 
in the phenolic group. With the careful selection of the 
proper type of resin and base material, the plating industry 
has available a product which can be used to great ad- 
vantage in lowering costs and correcting undesirable con- 
ditions that have long existed due to lack of a suitable 


material in which are combined structural strength, insulat- 
ing strength and corrosion resistant properties. Many of 
the important applications for laminated phenolic ma- 
teria 


are discussed here as a guide to those who would 
app!) this material to their own particular problems. 
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Fig. 3. Single rack showing laminated tubing and plugs used in its 
assembly. 


Plating Rack Coverings, Insulators and Supports 

Stop-off materials for plating racks include an air drying 
lacquer, a thermoplastic tape or a rubber covering which 
may be molded, dipped or electrically deposited. Each of 
these coverings has certain merits, the main one being 
that they can be applied to intricate forms if the need 
arises. A drawback exists in that the racks must either be 
sent out of the shop for treatment or excessive time is con- 
sumed in applying tape or waiting for numerous coats of 
lacquer to dry. Any pin-holes, or imperfections in these 
soft coverings will of course, start to plate and build up. Due 
to softness and cold flow characteristics of these coverings 
an increase in area of unwanted plating takes place, result- 
ing in waste of valuable metal and increase in plating time 
and cost. 

Laminated phenolic tubing can be used effectively as 
rack covering and special types are now available that are 
easy to apply. last for extremely long periods and are rigid 
enough to resist movement if any “treeing” should start at 
a hole or joint. The tubing is slipped over round, square 
or hexagonal rods and is then plugged at the end with a 
suitable laminated rod section, and drilled and tapped with 
the necessary holes for attaching the hooks or clamps. 
Tubing and solid rods can be carried in stock in mill length 
of 36” and cut to the required lengths as needed. This 
enables one to cover racks in various simple shapes with 
minimum delay. 

Laminated phenolic tubing is made in two general types 
for the plating industry, one of which is suitable for all 
cleaning and plating solutions even though the preliminary 
steps may include a cleaning bath and plating in copper 
and nickel. The smooth surface of this tubing also tends to 
minimize “dragout” from one solution to another. Further 
economies can be achieved by the elimination of re-racking 
as in the case of chromium plating. 

The cost of the tubing and plugs is low, and although the 
tubing does not lend itself to bending to intricate shapes, 
the many opportunities for economical uses more than 
justify the stocking of an adequate supply. 
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Fig. 4. Laminated tubing and plugs that can be used to make a 


great variety of plating racks. 


Fig. 5. Multiple type rack which can be easily assembled from brass 
and laminated tubing and plugs. 


Laminated phenolic rack insulators and supports are 
used when it may be necessary to run two or more electrodes 
in the bath separately to obtain sufficient current density for 
large racks carrying heavy parts. Sheet stock is used and 
is machined to the required shape. In most cases fabric 
base material is recommended in order to secure the best 
combination of mechanical strength and corrosion  resist- 
ance. Tubing, either fabric or paper base, may be used as 
a sheath to insulate heavy metal supporting members. 


Plating Barrels 


Laminated plating barrels have been used for many years 
in the plating industry with excellent results when care 
has been exercised to select materials employing the proper 
type and percentage of resin. It is most important that the 
laminated material be especially made for this use. It must 
have a long life, high corrosion resistance and the ability 
to resist the constant rubbing and impact of the work against 
the inside wall of the barrel. Those who make their own 
barrels or do their own repairing would do well to be most 
particular in their choice of laminated phenolic materials 
for this use. 
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Plating Tanks 


Laminated phenolics have several interesting appli 


ilions 
in plating tanks for such uses as baffles, insulators, supports 
liners, air agitators and piping. Baffles are used to keep 


racks or the work from short circuiting the wall of the tank. 
causing a leak, or to divert the flow of solutions from 
agitators or steam pipes. There are many insulator applica. 
tions such as bus bar insulation, electrode holders, bus }ay 
conduits and pipe connections for insulating the solution 
from incoming grounded pipes. 

\ir agitators for bright nickel solutions are successful), 
made of laminated piping. They last longer and are far 
superior to fragile glass or to metal which might contamin. 
ate the entire solution and reduce the efficincy of bright 
nickel process. Phenolic piping in tanks is used to convey 
the solutions to filters or for recirculation and agitation with 
liquid rather than air. 

Phenolic supports under tanks are used to eliminate stray 
currents. Tank linings of laminated phenolics cannot be 
applied as a continuous coating such as paints or semi- 
plastic coatings, but plate stock is being used to line the 
bottoms and ends of nickel tanks to facilitate the removal 
of sludge. Cleaning the smooth surface of the phenolir 
plate is a simple matter compared to the arduous task of 
emptying the tank and scraping the sludge from between 
the bricks or other rough materials used in tank construe- 
tion. 

Again the prospective user must be cautioned that any 
one type of phenolic material will not stand up in all the 
different types of plating solutions. Care must be used 
before proceeding with the job and the supplier should be 
consulted in advance in regard to the exact application. 
As a general rule, laminated phenolic materials may he used 
in the usual nickel and bright nickel baths with the ex- 
pectation of a satisfactory period of service. However, 
the reverse is true of continuous immersion in chromic 
acid solutions, as its life will be very short. We encounter 
here a condition which is met so many times in corrosion 
studies; i.e., a material may be perfectly satisfactory o1 
even superior for intermittent exposure but very poor 
when the exposure is continuous. 


Miscellaneous Applications 


There are many other uses of laminated phenolics in 
the plating shop. Plating and cleaning baskets, splash 
shields, plating masks, and sand-blast shields are of interest 
as they make various results possible that would otherwise 
be difficult to obtain. Baskets are used for cleaning in 
solutions, vapor degreasing and for the actual plating of 
odd shaped pieces. Splash shields are used in exhaust 
hoods and around tanks to protect metal or wood against 
corrosive fumes and chemicals. Plating masks are neces- 
sary where finely machined surfaces such as the interior 0! 
large sections must not be plated. Sand-blast shields have & 
similar function and are supplied in a rubber surfaced con: 
struction which will withstand the blast for a remarkably 
long time. 

There are doubtless many more applications for this 
versatile material in the finishing of metals. Those who ate 
operating plants of this type would do well to investigate 
the possibilities of laminated phenolic sheets, rods, ind 
tubes for improving and making more economical [he 
production of high quality work. 
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Zinc Reduction Method for the 


Determination of Iron 


HERMAN SKOLNIK and WALLACE M. McNABB 


Department of Chemistry and Chemical Engineering 


University of Pennsylvania, Philadelphia, Penna. 


FVERAL methods have been used in this laboratory 
for the reduction of ferric iron with zinc and subse- 
quent titration of the ferrous iron with a standard oxidizing 
avent. One method is to add granular zinc to a sulfuric 
acid solution of ferric iron in a beaker or an Erlenmeyer 
flask. allow the reaction to continue until all the iron is 
reduced, remove the undissolved zinc by filtering through a 
Gooch crucible containing a mat of asbestos covered with 
a thin layer of zine, and titrate the ferrous iron in the 
{ltrate with standard potassium permanganate solution. 
\nother procedure is the well known Jones reductor 
method’, the description of which can be found in any 
textbook of quantitative analysis. Some of the chief objec- 
_tions are the necessity of purchasing a special column with 
stop cock, the preparation of zinc amalgam, the precau- 
tions of packing the column, and finally the uncertainty of 
vashing all the reduced substance from such a large amount 
of zinc amalgam. 
\n alternative method for the reduction of iron using 
the column introduced for the evaluation of titanium 
dioxide’ is suggested for the reasons of availability and 


inexpensive nature of the apparatus and case of assembly. 
Figure 1.) 


Reagents 


Ferric ammonium sulfate, c.p. reagent grade. 

Zinc, 20-30 mesh, c.p. reagent grade. 

Potassium permanganate, approximately 0.1 and 0.05N 
solutions prepared in the usual way and standardized against 
sodium oxalate. 

Stannous chloride solution, 150 grams of iron-free stan- 
nous « hloride in 1 liter of 1:2 hydrochloric acid. 

Zimmerman-Reinhardt solution, 70 grams of manganese 
sulfate. 125 ml. cone. sulfuric acid, 125 ml. 85 per cent 
phosphoric acid, diluted to a volume of 1 liter. 


Vethod 


ately weigh 0.45 to 3.5 gram samples of pure ferric 
um sulfate and dissolve in 50 ml. of 5 per cent 
sulfuric acid. Place the funnel, previously packed with 


“0-30 mesh zine, in the suction flask. Add through this, 
with moderate suction, 25 ml. of water, followed by 25 ml. 
°! a5 per cent sulfuric acid solution. Pour the iron solu- 
tlon thy 


rough the reductor before the sulfuric acid solution 


drons 
TO} low the level of the zinc column. Do not allow the 
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surface of the solution to fall below the upper level of the 
zinc column during the entire operation. Wash the reductor 
with three 15 ml. portions of a 5 per cent sulfuric acid, 
and finally with three 15 ml. portions of distilled water. 
Gradually release the suction and wash the funnel stem. 
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Fig. 1. Zinc Reductor. 


500 ml. suction flask. 
6.25-cm. conical funnel. 
30 mesh zinc. 

Glass wool. 


_ 
“ 
tay 
8 
ig 
A 
241 


Add 25 ml. of Zimmerman-Reinhardt solution and titrate 
the ferrous iron with a standard potassium permanganate 
solution. Make a blank determination under the same con- 
ditions without the iron sample, and subtract this value 
from the original titration. Calculate the percentage of 
iron. The complete operation requires only a few minutes. 


Results and Discussion 


The analytical results obtained by checking the stan- 
nous chloride reduction method* with the zinc reductor 
method are given in Table 1. 

In order to test the reliability of the reductor. several 
columns were constructed from different size funnels. In 
each case the results were good. However, when shorter 
stemmed funnels were used, the results were consistently 
low. This error was corrected by adding 2 or 3 grams of 
granular zine to the sulfuric acid solution containing ferric 
iron, and allowing the solution to stand for 2 or 3 minutes, 
and then poured through a reductor previously prepared by 
packing the stem of an ordinary conical funnel with zinc. 

Certain precautions (no more severe than those required 
with a Jones reductor) must be observed. In preparing the 
zine column, the glass wool should be well packed to avoid 
small pieces of zine passing through to the solution. It is 
advisable to repack the funnel after about every twenty 
determinations. The zinc may be used again for repacking, 
providing it can be retained on a 30-mesh sieve. 

If hydrochloric or nitric acid is present from the decom- 
position of an insoluble material such as iron ore or intro- 
duced by the removal of other reducible ions such as 
antimony, tin, copper, chromium, ete., it_is advisable to 
convert the iron to sulfate by evaporation to fumes with 
sulfuric acid. 


TABLE 1 


Stannous Chloride Method 
Iron Found 


Reductor Metho. 
Iron Found 


Gram Gram 
0.4398 O.4598 
0.4358 0.4361 
0.2911 0.2911 
0.2911 0.2911 
0.2072 0.2072 
0.2072 0.2072 
0.1211 0.1211 
0.1211 0.1211 
0.0857 0.0857 
0.0857 0.0857 
0.0584 0.0584. 
0.0584 0.0584 
0.0527 0.0527 
0.0527 0.0527 

Summary 


An accurate and rapid zinc reduction method is described 
prior to the titration of iron with a standard oxidizing 
agent. Results compare favorably with the stannous chloride 
method. The advantages of this method compared to the 
Jones reductor are the elimination of the use of amalgams. 
availability and inexpensive nature of the apparatus, and 
ease of assembly. 
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HINTS TO USERS OF DIE CASTINGS 


Bulling and sometimes a preliminary polishing, espe- 
cially at parting lines are important items in the cost of 
preparing die castings for plating. They can be minimized, 
first, by making the casting as smooth as possible and 
secondly—the factor which concerns the user—by avoid- 
ing scratching in handling. Careless handling or packing, 
or the dropping or piling of castings upon each other or 
letting them fall onto hard surfaces may produce scratches 
or dents which have to be removed by extra polishing or 
buffing if the blemish is not shown on the plated part. 

Some purchasers of die castings arrange for them to be 
placed in cartons having separate spaces for each casting, 
when machining is required. If machining is done in the 
purchaser's own plant and quantities handled are sufficient, 
wooden trays or racks designed to keep castings from con- 
tact with each other are often used to advantage. 

If a casting is to be pushed through a die, as in shaving 
and broaching, it should not be allowed to fall onto other 
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castings or onto a hard surface. Sometimes it pays to have 
it strike a belt which may carry it to the next operation 
or to an inspector or packer. In many shops, castings 
are advanced from operation to operation on belts, some 
times being removed and replaced several times velore 
various operations are completed. Other shops use chain 
conveyors with racks made to hold the castings on pits 
or hooks or in trays which prevent the castings from strik 
ing each other. Plating shops exercise unusual care 
handling because they know how much it costs to bull oul 
scratches. 

In the long run, the purchaser of die castings pays th 
hill for failures to take care or to see that care Is [ake" 
in handling die castings to be plated. He can redu 
charge by insuring that reasonable care is used anc the 


cost of so doing is likely to be much more than ofiset ») 
savings in buffing and in minimizing rejects after pone 
is done. 
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Surface Tension M t 
PART II 
BY DR. C. B. F. YOUNG} and E. S. ROSZKOWSKI{ 

In Part IL of this study of surface tension measure- Thus actual no. of drops is equal to those meas- 
ments. observations on the ring method of determining ured plus correction or 42 + 0.417 —0.300 = 42.12 = 
surface tension are given.—Ed. (See Figs. 7 and 8 for surface tension vs. ieee 

cone. by stalagmometer.) = 
\ Traube stalagmometer is supposed to deliver a definite eo, 


volume of liquid between two calibration marks. Generally, 


Burette Type 
the number of drops of liquid between the marks is depen- 


dent upon the surface tension. The drops should be estimated The burette is studied as a form of a stalagmometer to 
to a hundredth of a drop. In the tables below, a solution of measure surface tension. In this section, the form 
K.Cu(CN). and NiSO,+7H,O is used at various concen- m*¢g 
trations and the number of drops delivered are noted. lalla <0 
I 
— 
Observations on the Traube Stalagmometer at 20° C. Vv" 
K.Cu(CN).* of is being used with the curve shown in Figure Ill. Phe 
rate at which the drops should be formed is under avid 
oz. Size of Scale Readings 
dispute. Mack & France* state that the drops should form 
At Top At Bottom Drops he f Ir fay | 
End Start End Seert Finish Counted at the rate of one c rop per five minutes. On t of rer hand, 
manufacturers claim the rate should be about fifteen drops 
. —8 -8 4 per minute. In this test, the latter speed is chosen as the : 
56 —18 20 8 45 ; 
20 -—8 45 more practical one. The claims for the ratio ( =) is a. 
20 16 19 —19 2 16 44 
16 19 44 generally between 0.76 and 1.00 and is in close agreement 
0 -16 Ww -4 20 -9 4% with generally accepted values by physical chemists. ae 
=> = * The values as given above are so chosen that the drops z 
4 -29 20 -16 13 15 42 
15 —18 43 formed should be of perfectly spherical shapes. The rate aaa 
Values given are scale divisions away from main calculation. at which drops are formed is determined by the speed of é 
Positive values are above and negative below the main calibration. the liquid issuing through the capillary. Other factors t 
eS include vibration of the apparatus, cleanliness of the spout 
Conc.of ___NiSO.*7H:O —_ Determination of No. of Drops and air currents that may act about the spout. In the 
NiSO 0 Size of Drop Scale Readings case of the burette, for a given value of the opening of the 
sai aos At Top At Bottom Drops stopcock, the rate of issue of the liquid will depend upon 
Start End Start End Start End Counted 
= — a —< Sa — am the height of the liquid in the burette. Thus, readings were 
6 48 so adjusted that at the rate of approximately fifteen drops 
21.08 0 » a 20 -—19 45 per minute, the volume of discharge was less than 5. cc. te, 
19 I 15 This was done to minimize the error caused by the hydro- » i 
16 —-19 20-2 static head. 
9 . . . . 
19 #17 18 In the table below, the effects of different heights of liquid 
- 0 —2 43 in the burette on the number of drops discharged is shown. it 
M 9 20 16 3 1 42 Compensations for a given set of values were made for 
15 —18 43 the hydrostatic head by slightly opening the cock at the 
° ; bottom of the burette as the head of the solution decreased. 
culation of CuCN surface tension at zero concentration: The 
Si. at top amoun ulion coming through was adjusted to 
36 divisions approximately fifteen drops per minute. 
le divisions per drop at top 43 
1 divisions per drop at botiom 36 t Adjunct Professor, Chemical Engineering Dept., Brooklyn Polytechnic : gp 
of drop above top calibration 13/43 or 0.300 fastituta, Brooklyn, N. 
‘ rt of drop above bottom calibration 15/36 or 0.417 ¢ Graduate Student, Chemical Engineering Dept., Brooklyn Polytechnic 
‘ps as measured 42 Institute, Brooklyn, N. ¥ 
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Concentration in Ounces per Gallon. 


Fig. 8. Surface tension as observed for NiSO,*7H.O solution as a 
function of concentration at 20° C. 


Curve No. Point Method 
1 Capillary 
2 0 Traube stalagmometer 
3 A Burette ~ 
4 e Du Nuoy tensiometer 
5 + Balance with platinum ring 
6 x Balance with nichrome ring 


a 
° 
2 4 
“ 
6 
4 
4 
4 
0.5 7 
os tho 1.5 


Ratio of Radius to the Volume to the 1/3 Power 


Fig. 9. Fraction of drop falling from the stalagmometer, as a function 
of the ratio of the radius to the volume to the 1/3 power after Harkins 
and Brown. 
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Effect of Burette Height on No. of Drops Formed 


Height in Volume of 


Number of 
Burette Distilled Water Drops Formed 
Discharged 

10 2 10.5 

20 2 

30 2 

10 2 5 
18 2 


This table shows that if the rate of drop formation js 
about fifteen drops per minute, the volume of drops formed 
is independent of the height of the liquid in the column, 
Thus at different heights in the burette, different settings of 
the stopcock must be obtained to give the recommended 
rate of discharge. If the discharge volume is small, the 
correction for change in height is negligible during the 
delivery of this small volume. Therefore no compensation 
with the cock is necessary. 


Observations of Burette Discharge for the Determination of Surtace 
Tension (50 drops counted) at 20° C. 


K.Cu(CN); 
Conc. of CuCN Reading of burette Reading of burette _ 
oz./gal. at start in cc. at end in cc. 
4 35.03 39.39 
41.07 45.53 
5.66 37.02 41.39 
43.0) 47.50 
3.77 38.50 417.86 
44.02 48.67 
1.89 39.07 13.78 
45.00 19.76 
NiSO, 7H.O 

21 | 40.53 15.33 
50.13 $5.33 
21.08 38.03 42.72 
43.03 47.81 
14.08 36.01 40.62 
42.02 16.64 
7.03 33.04 37.57 
38.03 42.78 


Radius of tube 0.150 cm. 


Sample calculation of surface tension of distilled water at 20° C.: 


m*g 980 m m 
— = 1030 


r 27(0.150) r r 
y% 


20 drops are equivalent to 40.5 drops 
Thus, value of drop = 0.0494 ce. 


v™ = 
r 

= 0.409 (See Figure IX) 

r 

i( ) = 6.652 

m = 0.988 


(0.0494) (0.998) 
Thus 7 = - —__—___——— > 1030 = 78.6 dynes/cm. 
0.682 
(See Figs. VII & VIII for surface tension vs. conc. of burette. 


Du Nuoy 


The next methods to be studied are ring methods. lhe 
tensiometer is a well known instrument used © de- 
termine surface tensions. It consists of a sensitive tortion 
balance made up of a suspended taut wire, having @{'* hed 
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Fig. 10. Drawing of tip of stalagmometer. 


to its mid-section, a lever which supports a platinum ring. 
The ring is suspended so that it contacts the surface of the 
<olution to be tested. One end of the taut wire is fixed, 
while the other end is arranged so that a definite twisting 
motion can be applied. This force terds to lift the ring out 
of the solution and is a measure of the surface tension. 

Care must be exercised in the use of this instrument. 
Surface tensions, as measured, could be dynamic or static. 
A dynamic tension is that obtained when the liquid is in 
a state of homogenuity. Solutions are generally composed 
of two different type molecules whose densities are not 
the same. Thus the heavier molecules tend to settle to the 
bottom, and the lighter molecules tend to rise to the top. 
If the solution is very well stirred or homogenous, at the 
instant of placing on the watch glass, there is no segregation 
of the molecules of different densities. Surface tensions 
taken here are known as dynamic surface tensions. Homo- 
genuity is generally approached by constant stirring before 
the surface tension has been taken. As the solution is 
allowed to stand, a constant value is approached which is 
known as the static surface tension. This variation of sur- 
face tension with time is shown in Figure XI and was 
measured by the chemical balance with a platinum ring. 
This will be discussed later. The calculations from the 
values shown in the tables will also be shown later. 


Surface Tension as a Function of Time of NiSO.7H:O 
(28.1 oz./gal.) Solution 


lime in Reading of Bal. Tare in Correction in 
Minutes in Grams Grams Scale Divisions 
0 0.759 — 
5 1.489 0.743 
10 1.509 0.743 
15 1.472 0.743 —2 
20 1.491 0.743 —2 


\ccording to Du Nuoy®, the following precautions must 
be observed in the use of the tensiometer. 
Ring diameter 4 cm.+0.005 
0.3 mm. (0-15% Ir-Pt wire) 
\ to 8 em. diameter of liquid surface if it does not wet 
the watch glass. 
3.5 em. diameter of liquid surface if it does wet the 
watch glass. 


Wire diameter 


These precautions are taken for various reasons. The ring 
diameter is important because the surface supported on the 
ting must be flat and its importance will be shown when 
{uantilative relations are derived later. The thickness of the 
wire is important, because if the wire is too thin, it will 
not be able to support the liquid due to cutting through. 
The composition of the wire is important as it determines 
the wetability of the wire by the liquid. The diameter of 
the liquid surface is important, because if it is not perfectly 
flat. erroneous results will be obtained due to different 
hydrostatic heads produced due to these irregularities. 
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Surface Tension in Dynes per Centimeter 


65 


Time in Minutes 


Fig. 11. Surface tension of NiSO,-*7H.O (28.1 oz. per gal.) 
solution at 20° C. as a function of time. 


As mentioned, the force exerted on the ring is measured 
by means of a tortion wire whose tortion is calibrated on a 
scale. This must be calibrated. The amount of tortion that 
must be applied so that a certain force is exerted by the 
ring is determined and given in the table. 


Force in Grams Tortion in Seale Divisions 


0.0 0.0 
0.1 3.0 
0.2 15.9 
0.3 23.7 
0.4, 31.7 
0.5 39.1 


From this table it is seen that one gram is equivalent to 
79 divisions on the tortion scale. Thus values as measured 
by the tensiometer on the scale are divided by 79 to give 
the force applied by the ring in grams. 


From this point of calibration, the determinations are 
begun. The circumference of the ring is 5.997 cm. as 
furnished by the manufacturer and the ratio of the radius 
of the ring to the radius of the wire is 53. 


The principle involved is that of raising a column of 
liquid by a ring as shown in Figure XII. When the weight 
of the column of liquid exceeds the surface tension, the 
ring will break away from the surface. 


Thus, if the surface of the liquid inside the ring is not 
flat, incorrect surface tensions will be obtained due to the 
hydrostatic heads present. The weight of the column of 
liquid raised is xwr**h+d-+g. The surface tension is 
exerted around the circumference of the ring and on both 


Fig. 12. Drawing illustrating ring 
method of determining surface 
tension. 
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sides. Thus, surface tension exerted on the ring is 
Thus: 


-h-d-g 

but «r?+h+d = weight of liquid raised (W) 
and 2x +r = circumference of the ring (L) 

Wg 

thus: Y= 
2L 


As the ring breaks through the surface, at times a film 
of liquid will adhere to it. Thus, a correction has to be 
applied for this film or the surface tension will be too 
high. This film is due to the adhesion of the liquid to the 
ring which is greater than the cohesion of the liquid itself. 


Observations of Surface Tensions by Du Nuoy Tensiometer 


K.Cu(CN), Solution at 20° C 


Cone, in oz./gal. 96 #72 48 24 «00 
Scale Reading in Divisions 57.9 69.7 708 67.8 585 
NiSO, - 7H,O Solution 
Cone. in oz./gal. 182 1365 91 455 0.0 
Scale Reading in Divisions 58.3 63.7 63.1 64.6 58.5 


Sample calculations for water at 20° C. 


Scale divisions 58.5 

Force exerted in grams ; 58.5 
= 0.741 

79.0 


Weg 0.741 980 
= = 60.5 dynes per cm. 
2L 2 X 5.997 
(See Figures VII and VIII for surface tension vs. conc. by Du Nuoy.) 


Rings with Chemical Balance 


Many electroplating plants have a chemical balance. We 
endeavored to use this to measure surface tension. A 
ring dipping into the solution was suspended from left 
side of the balance and weight applied. The surface tension 
was calculated from the weight required to break the ring 
away from the solution. Due consideration was given for 
the displacement of the beam from equilibrium conditions. 
The rings used were: Pt-Ir ring (10% Ir.); Cu ring; and 
Nichrome ring. Circumference of ring was 5.2 cm. The 
diameter of the Pt and Cu wire was 0.015” and the Nichrome 
wire was 0.020", 

The beam balance is so fixed that weights on both sides 
of the beam will balance only when the pointer is at the 
zero mark of the calibrated scale as shown in Figure XIII. 
If the pointer is not at the zero mark, the weights on both 
sides of the beam will not be balanced. 


The equilibrium of the balance is affected by the tortions 
applied to the beam by the different forces involved. The 
balance itself exerts a force through its center of gravity, 
(C). The tortions are applicable about the fulcrum (F). If 
the balance is in equilibrium and the pointer is at the zero 


mark on the scale, the line of action of the force at C. 


passes through the fulcrum and has no effect on the 
tortion. Thus, the weights on both sides of the fulcrum 
affect the tortion. Since the arms of the balance are of the 
same length, the weights on both sides are equal to each 
other. 
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Fig. 13. 


On the other hand, if the pointer is displayed as shown 
in the bottom part of the diagram, the line of action of 
force at C is to one side of the fulcrum. Thus it will affect 
the tortion of the balance. From force equations, it is seen 
that if the pointer is displaced to the left, the weight as 
measured is greater than the actual weight. If the displace- 
ment is to the right, the weight as measured is smaller than 
the actual weight. This must be considered in the measure- 
ments obtained. This effect will be known as the correction. 


The determination of the sensitivity (effect above dis- 
cussed) is carried out as performed in quantitative analysis. 
Three readings to the left and two to the right are taken 
for a given set as the beam oscillates. The readings to the 
left of the zero point will be shown as positive and those 
to the right will be shown as negative. 


Observations for the Determination of the Sensitivity 


Weight Swings to the Left Swings to the Right 
on Pan lst 2nd 3rd Ist 2nd 
3.0 mg. 8.4 6.3 5.7 3.3 
7.7 6.3 5.7 2.4 3.3 
7 6.4 5.8 2.6 3.3 
2.0 mg. 5.8 4.9 4.6 1] 1.8 
5.7 4.9 4.7 1.2 18 
5.7 5.0 4.6 1.1 1.8 
1.0 mg. 32 3.0 ve | 0.6 0.8 
3.3 3.0 2.8 0.6 1.8 
3.4 3.0 2.8 0.5 8 
0.0 mg. 0.3 0.3 0.3 0.0 0) 
0.7 0.7 0.4 0.2 ).I 
0.3 0.3 0.3 0.0 )] 
Sample calculation of the sensitivity. 
Swings to left—8.4, 6.3, 5.7 
Mean swing to the left—6.80 
Swings to right—2.2, 3.3 
Mean swing to right—2.75 
Thus equilibrium point is the mean of the two mean swines and 


equals 4.78. 
(To be concluded in June issue) 
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The Measurement of Metallic Brightness 


PART IIJ—Conclusion 


BY DR. RICHARD SPRINGER 


Laboratory, Langbein-Pfanhauser Works, Inc., 


Leipzig, Germany 


e| Evaluation of Measurements 


I) evaluating the results it was found: 


|. At first. the difference between the longitudinal, L, and 
the transversal, Q, values was found to be surprisingly high. 
lhe property perceived by the human eye as brightness 
was found to be caused, for the major part, by the longi- 
tudinal and in a slight degree only by the transverse values, 
s that the longitudinal value is paramount for the definition 
of metallic brightness. In spite of that fact, it is advisable 
t) quote the transverse values besides the longitudinal 
ones. in brackets. Of two samples with the same longitu- 
dinal and varying transverse values, the one with the greater 
transverse reading impresses the eye as being duller. In 
some instances, it may happen that with two samples, one 
with a given longitudinal and a low transverse value, the 
other, however, with a slightly smaller longitudinal but a 
high transverse reading, the latter appears to the eye to be 
more matte in spite of the smaller longitudinal value, because 
the small difference in L is overcompensated by the great 
difference of Q. This is particularly the case with L readings 
lower than 0.4. 

2. Accordingly, the longitudinal, combined wit! the 
transverse value is numerically characteristic of brightness, 
the “brightness value,” in such a way that the longitudinal 
value increases with decreasing brightness. The longitudinal 
value indicates what percentage of the incident light is 
being diffusely reflected. Efforts to comprise both values 
into one single value met with no success. 

3. The transverse value is very useful for the measure- 
ment of the condition impressed by a given polishing com- 
pound on a suitably chosen standard surface. Accordingly, 
the transverse value can be applied to define directly the 
lineness of grain of polishing and buffing compounds. 


\, The softer the polished deposit or the polished base, 
the higher the transverse value is generally found to be. 
the so-called “haze” on polished soft metals, such as zinc 


and cadmium, sometimes coincides with a relatively high 
transverse reading. 


>. \ reliable definition of a given impression of bright- 
less requires, besides the brightness value: 
ilement of the metal; b. Statement of any pre- 
iry treatment of the base; c. Statement whether or 
nol it is lacquered. 


separating the longitudinal values of the table 


of experiments according to the metals, preliminary treat- 
ment. ond the lacquer, and arranging them by their increas- 
ng ‘itudinal values, a practically complete correlation 
ME 
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is found between the measured values and the visual judg- 
ment, as is indicated by the tables. 


(f{) Arrangement of Results of Measuring by Longitudinal 
Values and Visual Judgment 


Table 1 shows that the arrangements of the specimens by 
their increasing longitudinal values or, with constant longi- 
tudinal values, by their increasing transverse values, prac- 
tically corresponds to the visual evaluation. Only one 
exception was found, No. 14 and 15. Two deposits, both 
almost matte, one of which was found by four observers 
to be slightly brighter than the other, appeared by measure- 
ment to be somewhat duller. No explanation could be found 
for this phenomenon. This deviation is of no particular 
disadvantage as far as practical purposes are concerned, 
because at that particular point, that which was to be meas- 
ured, namely brightness, was practically no longer existent. 
The visual evaluation was conducted by two observers. In 
cases of doubt, a third and sometimes a fourth observer 
was also consulted. Deposits on entirely different bases 
or on bases of varying pretreatment or lacquered deposits 
do not fit into the above arrangement, that is, the measured 
values deviate from the visual evaluation in the arrangement. 
But even these sets of samples could be correspondingly 
arranged within the respective groups, as is shown in the 
following tables. 

It cannot, however, be explained why one nickel deposit 
out of a citric acid bath could not be correspondingly 
arranged in the scheme. 

Table 3: It will be found that deposits on a base which 
has not been pretreated can just as well be easily arranged 
in an order strictly corresponding to the visual findings. 
Even chromium deposits could be so arranged, which is not 
possible with a pretreated or polished base. Furthermore, 
it is interesting to find that the ratio of the longitudinal 
to the transverse values indicates the degree of treatment 
with high accuracy. Sample No. 43 dull nickel plated on 
wrought copper and also correspondingly dull chromium 
plated had identical L and Q values. 

Table 4: The pumiced samples of different metals could 
just as naturally be arranged in correlation with the visual 
judgment. 

Pumiced surfaces had lower L values, when compared 
with polished metals, than was to be expected by visual 
evaluation. Relatively high Q values are specific for pumiced 
surfaces. 

Specimens of Tables 5a and 5b could not be arranged the 


tTranslated by Dr. Walter R. Meyer from ‘Zeitschrift fiir Elektrochemie,” 
46, 3-13 (1940). 
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TABLE 2 
Arrangement by Longitudinal ‘and Transerve Values 
~ Order Corresponding 
Number L Value Q Value _ Kind of Deposit — No. of Table] = Arrangement 
0.06 Nickel deposit, highly polished 38 
2 0.06 10.8 Nickel deposit, polished, on polished copper 23 23 
3 0.06 16.6 Nickel deposit, polished, on polished copper 24 24 
4 0.07 3.9 Bright nickel deposit. polished 36 36 
5 0.1 10.7 Bright nickel deposit 33 33 
6 0.14 3.7 Bright nickel deposit on polished copper 26 2% 
7 0.14 6.4 Bright nickel deposit on brass 34 34 
8 0.4 3 Bright nickel deposit on polished copper 25 25 
9 0.5 1.3 Bright nickel deposit, untreated 32 32 
10 0.58 7.4 Bright nickel deposit, untreated 30 30 
1] 0.96 2.6 Bright nickel deposit, untreated 31 31 
12 5.8 8.2 Nickel deposit out of highly effective bath, un- 
treated, 1 A/dm’, 30 min. 28 28 
13 7.5 12.8 Deposit out of usual nickel bath, untreated, 1 
A/dm?, 30 min. 27 27 
a Wet 10.8 Usual nickel deposit, untreated 35 29 
15 10.0 12.5 Nickel deposit out of highly effective bath, un- 
treated, 0.75 A/dm?, 1 hour 29 35 
16 18 25.7 Nickel deposit on polished copper, untreated 21 2] 
TABLE 3 


Deposits on Crude Copper Sheet 


Arrangement by Longitudinal and Transerve Values 


Visual 
Arrangement. 
Judgment 
Order Corresponding Based on Corr. 
Number L Value Q Value Kind of Deposit _ __No. of Table 1 No. of Table | 
0.19 33.2 ~ Nickel deposit, highly polished and chromium 
~ plated 46 46 
2 0.2 4.8 Bright nickel deposit, polished 20 20 
3 0.4 26 Nickel deposit on crude copper sheet, polished 17 17 
I 0.5 18.3 Nickel deposit on crude copper sheet, polished 18 18 
5 0.94 125 Nickel-chromium deposit on crude copper, nickel 
highly polished 45 45 
6 1.9 4.2 Bright nickel deposit on crude copper sheet, un- 
treated 19 19 
7 20.7 20.7 Nickel-chromium deposit on crude copper, nickel 
and chromium unpolished 43 43 
8 26.5 32 Nickel deposit on crude copper sheet, untreated 15 ls 
TABLE 4 
Metal Deposits, Pumiced 
Arrangement “by Longitudinal and. “‘Transerve ‘Values 
Judgment 
Order Corresponding Based Corr. 
Number L Value Value Kind of Deposit of Table 1 of Toble | 
4 1.5 120 Nickel ‘deposit on polished copper, scratched with 
: powdered pumice on brush 22 22 
2 2.2 16.7 Nickel- chromium deposit on polished copper, . 
; nickel scratched with powdered pumice on 
brush 48 48 
3 3.5 73 Nickel-chromium deposit on crude copper sheet, 
nickel scratched with powdered pumice on brush AA 44 
1 3.6 14 Brass sheet, scratched with powdered pumice on 
brush 9 
5 5.7 31.8 Brass sheet, scratched with powdered pumice by 
hand 8 
“ 6 8.7 43 Copper sheet, scratched with powdered pumice on . 
3 brush 3 3 
248 METAL FINISHING, May, ! 
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TABLE 5A 
Lacquered Bright Nickel Deposits on Polished Base 


Arrangement by Longitudinal ‘and Transerve Values 


Visual 
Arrangement. 
Judgment 


Order Corresponding Based on Corr. 
Number L Value Q Value __Kind of Deposit No. of Table! _No. of Table} 
oe 1.0 8.3 Bright nickel deposit on polished copper sheet, 

buffed and lacquered 42 42 

? 1.2 3.9 Bright nickel deposit on polished copper sheet, 
unpolished but lacquered 41 41 
TABLE 5B 
Lacquered Bright Nickel Deposits on Untreated Base 
Arrangement by Longitudinal and Transerve Values 
Visual 
Arrangement. 
Judgment 

Order Corresponding Based on Corr. 
Number L Value Value __ Kind of Deposit No. of Table 1 —_No. of Table 1 
oi. a 0.9 8.0 Bright nickel deposit on crude copper sheet, pol- 

ished and lacquered 40 40 

2 2.3 7.4 Bright nickel deposit on crude copper sheet, un- 
polished but lacquered 39 39 
TABLE 6 
Chromium Deposits 
Arrangement by Longitudinal and Transerve Values 7 
Arrangement. 
Judgment 

Order Corresponding Based on Corr. 
Number L Value Q Value Kind of Deposit No. of Table 1 —_ No. of Table 1 
a aul 0.06 3.2 Nickel-chromium deposit on highly polished brass 52 52 

2 0.08 3.0 Nickel-chromium deposit on highly polished brass, 
chromium highly polished 5] 51 
3 0.19 44.8 Nickel-chromium deposit on polished copper, 
nickel highly polished. 50 50 
| 0.24 31.7 Nickel-chromium deposit on polished copper, 
nickel polished 49 
) 0.4 17 Chromium deposit on polished brass 57 
6 0.4 36 Chromium deposit on polished brass 55 
7 0.5 21.3 Chromium deposit on polished brass 54 
8 0.62 10.8 Chromium deposit on polished brass 56 56 
9 0.9 25.2 Chromium deposit on polished brass 53 53 
10 6.6 7.3 Nickel-chromium deposit on polished copper sheet, 
nickel unpolished 47 47 
TABLE 7 
Zine Deposits 
Arrangement by Longitudinal and Transerve Values _ 7 
Visual 
Arrangement. 
Judqment 

Order Corresponding Based on Corr, 

Number L Value Q Value Kind of Deposit 7 No. of Table! —_No. of Table 
l 0.25 54 Bright zine deposit, highly polished 63 63 
2 0.25 113 Bright zinc deposit, lightly polished 62 64 
0.6 43.3 Bright zine deposit, slightly polished 64 62 
; 1.9 6.7 Bright zine deposit, unpolished 65 65 
2.1 7.3 Bright zine deposit, untreated 61 61 

24.7 37.7 Matte zine deposit out of an alkaline bath, | 

A/dm?, 20 min., untreated 74 74 
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TABLE 8 
Cadmium Deposits 


Arrangement by Longitudinal and Transerve Values 


Visual 
Arrangement. 
Judgment 
Order Corresponding Based on Corr 
Number Value Value Kind of Deposit No. of Table 1 _No. of Table} 
] 0.7 60 Bright cadmium deposit 66 66 
2 0.7 103 Bright cadmium deposit, polished 67 68 
3 0.9 90 Bright cadmium deposit, highly polished 68 67 
4 1.2 57.6 Bright cadmium deposit, polished 70 70 
5 2.4 7.6 Bright cadmium deposit out of different bath, un- 
polished 69 69 
TABLE 9 
Silver Deposits 
Arrangement by Longitudinal and Transerve Values 
Visual 
Arrangement. 
Judgment 
Order Corresponding Based on Corr. 
_Number L Value Q Value ____Kind of Deposit = a __No. of Table 1 _No. of Table | 
1 1.0 101 Silver deposit, lightly polished. 59 60 
2 1.12 60.7 Silver deposit, highly polished 60 59 
3 19 70 Silver deposit, matte 58 58 
TABLE 10 
Tin Deposits 
_ Arrangement by Longitudinal and Transerve Values 
Visual 
Arrangement. 
Judgment 
Order Corresponding Based on Corr 
Number L Value Q Value ___ Kind of Deposit No. of Table! —_No. of Table ! 
1 0.85 27.3 Tin deposit, highly polished 73 73 
2 3.0 55.3 Tin deposit, scratched at the circular scratch brush 72 72 
3 46.3 46.3 Tin deposit, matte, untreated 71 7] 
TABLE 11 
Copper 
: Arrangement by Longitudinal and Transerve Values wane 
Visual 
Judgment 
Corresponding Based on Corr 
Number L Value Value ___Kind of Deposit No. of Table 1 —_No. of Table | 
1 1.0 52 Copper sheet, highly polished 5 5) 
2 1.3 104 Copper sheet, lightly polished 4 4 
3 9.2 48.3 Copper sheet, untreated 1 ] 
4 15.3 74.6 Copper sheet, scratched with powdered pumice by 
hand 2 2 
5 AO 57 Copper deposit on iron, out of a matte potassium 
cyanide bath 6 6 


same by measurement as by the eye, as the base influences 
the impression of brightness, even if lacquered subsequently, 
a fact that was to be expected. 

Generally it was found that lacquering increases the L 
values of polished samples, supposedly caused by higher 
diffuse reflectivity at the surface, which, in turn,.makes for 
deviation from the visual judgment. 


samples by increasing brightness as found by four differen! 
observers, led to contradicting values. The reason is, that 1 
such cases, the method of measurement is more accurale om 
the eye, the Pulfrich photometer indicating differences 
brightness which are too slight to be perceived by the eye. 

Chromium deposits cause too low longitudinal ilues 
when compared with nickel deposits of the same brig! 


ess, 


Table 6: Samples Nos. 4 to 7 appeared to be approxi- if judged visually, with the bluish tint character's of 
mately equal to the eye, i.e., the arrangement of these four chromium and the yellowish tint peculiar to nickel, 1" %° 
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TABLE 12 
Brass 


_ Arrangement by Longitudinal and Transerve Values 


Visual 
Arrangement. 
Judgment 
Order Corresponding Based on Corr. 
Number L Value Q Value Kind of Deposit of Table | No. of Table 1 
62.3 Brass sheet, highly polished ll 1] 
y) 0.3 72 Brass sheet, lightly polished 10 10 
3 0.9 48 Brass sheet, commercially polished 12 12 
{ 7.1 189 Brass deposit on pumiced iron, 0.3 A/dm?, 30°C 
(86°F.) 13 7 
5 7.8 24 Brass sheet, untreated 7 13 
Brass deposit on pumiced iron at 0.9 A/dm’, 
6 8.4 232 20°C (68°F.) 14, 14 


explained by the use of a red filter in measuring. 

Table 7: Visual evaluation reversed Nos. 2 and 3. This 
deviation appears obvious at first glance, by taking into 
account the fact that great differences in the Q values tend 
ty) overcompensate slight differences in L values. 

Table 8: The discrepancy of Nos. 2 and 3 may possibly 
le explained by the Q values, as is the case with zinc 
deposits. 

Table 9: Here also the deviation of Nos. 1 and 2 is ex- 
plicable by the Q value. 

Tables 10 and 11: Complete agreement between the 
measured values and the visual findings. 

Table 12: The deviation of Nos. 4 and 5 is to be explained 
by the high difference in Q values. The extremely high Q 
value of No. 14 is noteworthy. A special structure of the 
scratch lines, caused by pumicing, seems to direct also part 
of the specularly reflected light into the object glass. 


z) Measurement of Effect on Aluminum of Various Matte 
Dips 


In order to put the measurement of brightness to a 
practical test, it was sought to find out to what degree some 
commercial matte dips for aluminum were more effective 
than others. The experiments were made at a temperature of 
b0" C. (176° F.) varying the duration of the dips. The 
‘ollowing L values and losses in weight were found: 


Duration of L value ~ Loss in weight 
- Dip No. dip, in min. found in mg/dm2 
1 15.0 231 
: 3 30.7 833 
I l 19.1 309 
7 3 35.3 943 
101 
IT] i 22.5 250 
a 30.1 083 


@ 
eos 
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Loss in Weight of Aluminum Sheet in mg/dm®°. 


| 


Fig. 3. The Effects of Various Etching Solutions on Aluminum. 


(In order to convert the values expressed in mg/dm? 
into oz./sq. ft. multiply the corresponding figures by the 
factor 0.000328) 

The L values and losses in weight are graphically shown 
in Fig. 3. 

The diagram shows clearly that under given experimental 
conditions, dip III has a higher matte effect. with the equal 
loss in weight of metal, as compared with dips I and II. 


VI. Summary 


The results of the experiments are as follows: 

1. The photometric method, as described above, based 
on the measurement of the diffusely reflected light at an 
incident angle of 45° makes a reliable and precise definition 
of all effects of brightness possible, provided the kind of 
metal, surface treatment and lacquer coats are stated. 

2. Ratio of the Q value to the L value is a measure for 
the “stroke” of a polish. 

3. The method is applicable for all purposes stated in 
part III. 

1. The simplicity of application makes the method 
described, particularly suitable for industrial purposes. 
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Separate Standing Committee on Electroplating Organized 


By American Society for Testing Materials 


Personnel Announced—dActions on Standards 


With the organization by the American Society for Testing 
Materials of the new Committee B-8 on Electrodeposited Metallic 
Coatings, effected during A.S.T.M. Committee Week in Washington 
in March, plans that had been under discussion last year on realign- 
ment of the Society’s work on electroplating have been put into 
effect. Probably the first work carried on by the Society in this 
field was that by Committee A-5 on Corrosion of Iron and Steel. 
As a corollary of its work on exposure tests of coated iron and 
steel, the committee developed specifications for coated products. 
Similarly, Committee B-3 on Corrosion of Non-Ferrous Metals and 
Alloys reached the point where it believed that the specifications for 
various coated non-ferrous materials should be prepared and work 
was initiated with this in view. Committee B-6 on Die-Cast Metals 
and Alloys was also interested in the plating of die-cast products. 
In view of the common interest of these several committees, it was 
felt that the work could be handled more efficiently if it were 
segregated in a separate committee since the problems incident to 
the several materials had a great deal in comman. After consulta- 
tion with the various committees, a new committee on electroplating 
was accordingly authorized by the Society’s Executive Committee, 
the preliminary statement of scope being as follows: The formulation 
of specifications and methods of test for electrodeposited metallic 
coatings with the exception of zinc and cadmium applied to steel. 

\ steering committee consisting of FE. A, Anderson (chairman), 
William Blum, W. H. Finkeldey, C. H. Sample, Sam Tour, and J. R. 
Townsend assisted the Executive Committee in the selection of the 
initial personnel, Mr. Anderson was designated temporary chairman 
and under his guidance organization was effected, with the election 
of the following committee officers: 


FE. M. Baker. chairman, Prof. of Chemical Engineering, University 
of Michigan, Ann Arbor, Mich. 


FE. A. Anderson, vice-chairman, New Jersey Zinc Co., Palmerton, 


Pa. 


Gustaf Soderberg, secretary, Technical Director, The Udylite 
Corp., Detroit, Mich. 


\ list of the personnel at this time follows: 
Aluminum Co. of America, J. J. Bowman 
American Brass Co., A, W. Tracy 
American Chain & Cable Co., Inc., B. Westerman 
American Electroplaters’ Society, A. B. Wilson 
FE. M. Baker, University of Michigan 
Bell Telephone Labs., Inc., H. G. Arlt—C. H. Sample, Alternate 
William Blum, National Bureau of Standards 
Bridgeport Brass Co., W. E. Baulieu 
Carnegie-Illinois Steel Corp., E. S. Taylerson—R. A. Dimon, 
Alternate 
Chase Brass & Copper Co., Inc., B. H. McGar 
Crane Co., R. H. Zinkel 


Doehler Die Casting Co., J. C. Fox 

du Pont de Nemours & Co., Inc., E. I., Grasselli Chemicals Dept., 
L. R. Westbrook 

W.H. Finkeldey, Singmaster & Breyer 

General Electric Co., W. L. Maucher 

General Motors Corp., W. M. Phillips 

A. K. Graham, Jenkintown, Pa. 

C. E. Heussner, Chrysler Corp. 

G. B. Hogaboom, Hanson-Van Winkle-Munning Co. 

International Nickel Co., Inc., R. J. McKay 

Glen F, Jenks, U. S. Army, Ordnance Dept. 

Charles A. Marlies, College of the City of New York 

New Jersey Zinc Co., E, A. Anderson 

Scovill Manufacturing Co., VW. B. Price 

Erwin Sohn, Standard Sanitary Manufacturing Co. 

Sam Tour, Lucius Pitkin, Inc. 

Udylite Corp., Gustaf Soderberg 

U. S. Navy, Bureau of Ships, Navy Dept., FE. C. Forsyth— 
K. D. Williams, Alternate 

U.S. War Dept., Quartermaster Corps, A. J. Buckley 

Western Electric Co., Inc., A. M. Wagner 


In connection with certain organization problems and to expedite 
committee work, an Advisory Committee was set up at the meeting 
to consist of the newly elected officers and the members of the 
steering committee. 

The following specifications, formerly under the jurisdiction of 
Committee A-5, have been assigned to this new committee: 

Tentative Specifications for Electrodeposited Coatings of Nickel 

and Chromium on Steel (A.S.T.M. A 166 — 40 T) 
Tentative Methods of Test for Local Thickness of Electrodeposited 
Coatings on Steel (A.S.T.M. A 219—40 T) 

The committee took under immediate consideration standards 
that have been under development in Committee B-3 and it is pro- 
posed to recommend at the A.S.T.M. annual meeting in June 
proposed new specifications covering: 

Electrodeposited Copper-Nickel-Chromium Coatings on Zine and 

Zine Base Alloys 
Electrodeposited Nickel-Chromium Coatings on Copper and Copper 
Base Metals 


There was considerable discussion as to the type of subcommittee 
organization that should be set up. These subcommittees could 
either be according to type of coating, type of base material, or 
according to the use of the material. This question will rece!ve 
further consideration at a future meeting of the committee, Appr wal 
of a final statement of the committee’s activities will also await action 
sometime in the future. 
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Electrochemical Society Meeting 


Held at Cleveland 


fhe 74th meeting of the Electrochemical Society was held April 
16.19 at- Cleveland, Ohio. 

Professor Victor F. Hess of Fordham University, discoverer of 

« Cosmic Rays and Nobel Laureate, presented his findings on the 
electric discharges through the atmosphere as they affect the forma- 
tion of ozone and radio communication. Another topic of nation- 
wide interest was the electrical properties of selenium and cuprous 
oxide films used in many thousands of photocells and _ rectifiers. 

Professor G. L. Clark and Dr. P. G. Roach of the University of 
illinois reported upon findings of their x-ray studies of these active 
films, important among which was the fact that impurities in selenium 
flms are not as harmful as heretofore suspected to be. 

New applications and new studies of high frequency currents were 
demonstrated by Dr, E. M. Guyer of the Corning Glass Works. Glass 
can readily be “welded” by high frequency currents which was here- 
tofore considered impossible. H. B. Osborn, Jr., of the Ohio Crank- 
shaft Company deseribed the application of induction heating to local 
surface hardening of various steel parts, notably crankshafts. A 
half dozen papers were devoted to the storage battery and its per- 
formance and new methods for its better control. There was a 
total of twenty-five papers presented covering almost every phase 

lectrochemistry. 

Professor F, C. Mathers of the University of Indiana delivered his 
presidential address on Thursday evening. The topic of his address 
was “Adventures in Electroplating.” 

lhe thirteenth award of the Weston Fellowship of $1000 was made 
to Rodney FE. Black of Pawhuska, Okla. Mr. Black is working at 
the Lniversity of Wisconsin on the investigation of the various baths 
for the plating of molybdenum and tungsten alloys with special in- 
terest in the organic amine baths. His work will be continued at 

University of Wisconsin under the direction of Professor M. L. 


lhe Society’s Prize to Young Authors was awarded to Dr. Johnstone 
‘. Mackay of Prospect Park, Pa., for the paper entitled, “Photo- 
electric Cells Sensitive to Long Wave Length Radiation,” of which 
he was co-author. Dr. Mackay is with the Sun Oil Company, Marcus 
Hook, Pa, 

Officers of the Society for 1941 are as follows: 

President: Raymond R. Ridgeway, The Norton Co., Chippawa, 
Ont., Can, 

Past President: Professor Frank C. Mathers, Dept. of Chemistry, 
Indiana University, Bloomington, Ind. 
Vice-Presidents: E. M. Baker, G. B. Hogaboom, Sr., M. deK. 
mpson. Terms expire 1942, Sherlock Swann, Jr., J. W. Marden, 
Malcolm Dole. Terms expire 1943. 

lreasurer: R. M. Burns, 463 West Street, New York. Term ex- 
pires 1942, 

Secretary: Dr. Colin G. Fink, 3000 Broadway, New York. Term 
expires 1942. 


\bstracts of the technical papers presented at the meeting follow. 


Abstracts of Technical Papers 


SEMLCONDUCTOR PHOTOCELLS AND RECTIFIERS 


By Coun G. Fink anp Epwarp ApLer 


One the ; 
0 the most interesting products of photoelectric researches 


' years is the semi-conductor cuprous oxide cell. Numer- 
's have been made in the past to satisfactorily interpret the 
involved, but so far, due largely to variables not under 
rol, experimentally all attempts have failed. One of these 
the cuprous oxide film. Time and again this has been 
hermally under apparently identical conditions and yet 
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the behavior of the oxide and the performance of the cells in which 
this oxide was incorporated showed wide variations. To date, the 
best method of producing the photoactive cuprous oxide film or 
layer has been by thermal oxidation of a copper metal surface. In 
view of the ease with which cuprous oxide can be produced electro- 
lytically (the red “antifouling” pigment is thus produced commer- 
cially) it naturally followed that the electrolytic method with its 
close control of operating conditions deserved more intensive study 
in the preparation of light-sensitive layers on copper. However, 
all electrolytic experiments in the past carried out at Columbia 
and elsewhere failed to evolve an active cuprous oxide in spite of the 
wide physical variety of cuprous oxide produced. 

Recently a patent* was published which described deposits com- 


*Stareck, U. S. Pat. 2,081,121 (May 18, 1937). 


posed primarily of cuprous oxide. Upon investigation these deposits 
proved to be photoactive—-in other words these were the first electro- 
lytic cuprous oxide deposits which showed appreciable response when 
exposed to radiation. 

One of the fundamental advantages of the electrolytic cuprous 
oxide film as compared with that produced thermally is the ease with 
which the thickness of the electrolytic cuprous oxide film or layer 
can be reproduced and developed to any predetermined desired 
thickness. Furthermore, films of micron thickness can be produced 
and reproduced electrochemically but not thermally. This is of 
particular importance from a theoretical as well as a commercial 
point of view. Heretofore with the thermally produced oxide the 
control of film thickness was practically impossible. Finally, in 
the case of the electrolytically prepared cuprous oxide films we can 
deposit these on metals other than copper, This would be very difficult 
by thermal methods. 

With the aid of the closely controlled thickness of the cuprous 
oxide layer the present experiments produced results, a number of 
which are contrary to those previously recorded or predicted with 
thermally prepared cuprous oxide layers. For example, in the 
present experiments it was found that rectification is independent 
of the basis metal whether it be copper or any other metal and that 
the so-called funnel effect of Teichmann does not exist. It has also 
been definitely established in the present research that the nature 
of the metal at the back-wall, whether copper, gold, silver, nickel, 
brass, etc., does not appreciably affect the photo-e.m.f. This finding 
is new and quite contrary to the assumption and belief of previous 
investigators, 

The authors’ experiments further indicate that the presence of 
insulating material is not necessary for either the rectification effect 
or the photo-effect. Nor is the rectification effect an essential com- 
ponent of the photo-effect. 

The seat of the photo-e.m.f. in “back-wall” cells was located in the 
front surface of the cuprous oxide layer. This is also contrary to pre- 
vious assumptions. 

On the basis of the new experimental data submitted, a theoretical 
analysis of the rectification effect and photo-effect is presented, The 
authors believe this analysis not only more readily accounts for 
their own observations than do older theories, but likewise accounts 
for the observations of previous investigators who did not have avail- 
able the quantitatively controlled cuprous oxide films used in the 
authors’ experiments. 


THE ELECTROLYTIC REDUCTION OF METHYL ETHYL 
KETONE TO sec-BUTYL ALCOHOL AND n-BUTANE 


By SHertock Swann, Jr., R. W. Benourer, L. R. Lyons anp 
W. H. Pant 


The electrolytic reduction of methyl ethyl ketone to sec-butyl 
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Separate Standing Committee on Electroplating Organized 


By American Society for Testing Materials 


Personnel Announced—Actions on Standards 


With the organization by the American Society for Testing 
Materials of the new Committee B-8 on Electrodeposited Metallic 
Coatings, effected during A.S.T.M. Committee Week in Washington 
in March, plans that had been under discussion last year on realign- 
ment of the Society’s work on electroplating have been put into 
effect. Probably the first work carried on by the Society in this 
field was that by Committee A-5 on Corrosion of Iron and Steel. 
As a corollary of its work on exposure tests of coated iron and 
steel, the committee developed specifications for coated products. 
Similarly, Committee B-3 on Corrosion of Non-Ferrous Metals and 
Alloys reached the point where it believed that the specifications for 
various coated non-ferrous materials should be prepared and work 
was initiated with this in view. Committee B-6 on Die-Cast Metals 
and Alloys was also interested in the plating of die-cast products. 
In view of the common interest of these several committees, it was 
felt that the work could be handled more efficiently if it were 
segregated in a separate committee since the problems incident to 
the several materials had a great deal in common. After consulta- 
tion with the various committees, a new committee on electroplating 
was accordingly authorized by the Society’s Executive Committee, 
the preliminary statement of scope being as follows: The formulation 
of specifications and methods of test for electrodeposited metallic 
coatings with the exception of zinc and cadmium applied to steel. 

\ steering committee consisting of FE. A, Anderson (chairman), 
William Blum, W. H. Finkeldey, C. H. Sample, Sam Tour, and J. R. 
Townsend assisted the Executive Committee in the selection of the 
initial personnel. Mr. Anderson was designated temporary chairman 
and under his guidance organization was effected, with the election 
of the following committee officers: 


FE. M. Baker, chairman, Prof. of Chemical Engineering, University 
of Michigan, Ann Arbor, Mich. 


FE. A, Anderson, vice-chairman, New Jersey Zinc Co., Palmerton, 


Pa. 


Gustaf Soderberg, secretary, Technical Director, The Udylite 
Corp., Detroit, Mich. 


\ list of the personnel at this time follows: 
Aluminum Co. of America, J. J. Bowman 
American Brass Co., A, W. Tracy 
American Chain & Cable Co., Inc., B. Westerman 
(American Electroplaters’ Society, A. B. Wilson 
FE. M. Baker, University of Michigan 
Bell Telephone Labs., Inc., H. G. Arlt—C. H. Sample, Alternate 
William Blum, National Bureau of Standards 
Bridgeport Brass Co., W. E. Baulieu 
Carnegie-Illinois Steel Corp., E. S. Taylerson—R. A. Dimon, 
\lternate 
Chase Brass & Copper Co., Inc., B. H. McGar 
Crane Co., R. H. Zinkel 


Doehler Die Casting Co., J. C. Fox 

du Pont de Nemours & Co., Inc., E. I., Grasselli Chemicals Dept., 
L. R. Westbrook 

W.H. Finkeldey, Singmaster & Breyer 

General Electric Co., W. L. Maucher 

General Motors Corp., W. M. Phillips 

A. K. Graham, Jenkintown, Pa. 

C. E. Heussner, Chrysler Corp, 

G. B. Hogaboom, Hanson-Van Winkle-Munning Co. 

International Nickel Co., Inc., R. J. McKay 

Glen F, Jenks, U. S. Army, Ordnance Dept. 

Charles A. Marlies, College of the City of New York 

New Jersey Zinc Co., E, A. Anderson 

Scovill Manufacturing Co., W. B. Price 

Erwin Sohn, Standard Sanitary Manufacturing Co. 

Sam Tour, Lucius Pitkin, Inc. 

Udylite Corp., Gustaf Soderberg 

U. S. Navy, Bureau of Ships, Navy Dept., E. C. Forsyth— 
K. D. Williams, Alternate 

U. S. War Dept., Quartermaster Corps, A. J. Buckley 

Western Electric Co., Inc., A. M. Wagner 


In connection with certain organization problems and to expedite 
committee work, an Advisory Committee was set up at the meeting 
to consist of the newly elected officers and the members of the 
steering committee. 

The following specifications, formerly under the jurisdiction of 
Committee A-5, have been assigned to this new committee: 

Tentative Specifications for Electrodeposited Coatings of Nickel 

and Chromium on Steel (A.S.T.M. A 166 — 40 T) 
Tentative Methods of Test for Local Thickness of Electrodeposited 
Coatings on Steel (A.S.T.M. A 219—40 T) 

The committee took under immediate consideration standards 
that have been under development in Committee B-3 and it is pro- 
posed to recommend at the A.S.T.M. annual meeting in June 
proposed new specifications covering: 

Electrodeposited Copper-Nickel-Chromium Coatings on Zire and 

Zinc Base Alloys 
Electrodeposited Nickel-Chromium Coatings on Copper and Copper 
Base Metals 


There was considerable discussion as to the type of subcommittee 
organization that should be set up. These subcommittees could 
either be according to type of coating, type of base material, oF 
according to the use of the material. This question will rece!ve 
further consideration at a future meeting of the committee, Approval 
of a final statement of the committee’s activities will also await action 
sometime in the future. 
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Electrochemical Society Meeting 


Held at Cleveland 


fhe 79th meeting of the Electrochemical Society was held April 
16-19 at Cleveland, Ohio. 

Professor Victor F. Hess of Fordham University, discoverer of 
‘he Cosmic Rays and Nobel Laureate, presented his findings on the 
electric discharges through the atmosphere as they affect the forma- 
tion of ozone and radio communication. Another topic of nation- 
wide interest was the electrical properties of selenium and cuprous 
oxide films used in many thousands of photocells and_ rectifiers. 

Professor G. L. Clark and Dr. P. G. Roach of the University of 
illinois reported upon findings of their x-ray studies of these active 
‘ms. important among which was the fact that impurities in selenium 
films are not as harmful as heretofore suspected to be. 

New applications and new studies of high frequency currents were 
demonstrated by Dr, E. M. Guyer of the Corning Glass Works. Glass 
can readily be “welded” by high frequency currents which was here- 
tofore considered impossible. H. B. Osborn, Jr., of the Ohio Crank- 
shaft Company deseribed the application of induction heating to local 
surface hardening of various steel parts, notably crankshafts. A 
half dozen papers were devoted to the storage battery and its per- 
formance and new methods for its better control. There was a 

{ twenty-five papers presented covering almost every phase 

f electrochemistry. 

Professor F, C. Mathers of the University of Indiana delivered his 
presidential address on Thursday evening. The topic of his address 
was “Adventures in Electroplating.” 

lhe thirteenth award of the Weston Fellowship of $1000 was made 
to Rodney E. Black of Pawhuska, Okla. Mr. Black is working at 
the University of Wisconsin on the investigation of the various baths 
for the plating of molybdenum and tungsten alloys with special in- 
terest in the organic amine baths. His work will be continued at 

University of Wisconsin under the direction of Professor M. L. 
Holt. 

The Society's Prize to Young Authors was awarded to Dr. Johnstone 
S. Mackay of Prospect Park, Pa., for the paper entitled, “Photo- 
electric Cells Sensitive to Long Wave Length Radiation,” of which 
e was co-author. Dr. Mackay is with the Sun Oil Company, Marcus 
Hook, Pa, 

Officers of the Society for 1941 are as follows: 

President: Raymond R. Ridgeway, The Norton Co., Chippawa, 
Ont., Can. 

Past President: Professor Frank C. Mathers, Dept. of Chemistry, 

Indiana University, Bloomington, Ind. 
_ Vice-Presidents: E. M. Baker, G. B. Hogaboom, Sr., M. deK. 
Thompson. Terms expire 1942, Sherlock Swann, Jr., J. W. Marden, 
Malcolm Dole. Terms expire 1943. 

lreasurer: R. M. Burns, 463 West Street, New York. Term ex- 


Pires 1942, 


Secretary: Dr, Colin G. Fink, 3000 Broadway, New York. Term 


expires 1942. 


\bstracts of the technical papers presented at the meeting follow. 


Abstracts of Technical Papers 


SEMLCONDUCTOR PHOTOCELLS AND RECTIFIERS 


By Coutn G. Fink anp Epwarp 

Une the most interesting products of photoelectric researches 
ent years is the semi-conductor cuprous oxide cell. Numer- 
pis have been made in the past to satisfactorily interpret the 
involved, but so far, due largely to variables not under 
trol, experimentally all attempts have failed. One of these 
the cuprous oxide film. Time and again this has been 


hermally under apparently identical conditions and yet 


METAL FINISHING. May, 1941 


the behavior of the oxide and the performance of the cells in which 
this oxide was incorporated showed wide variations. To date, the 
best method of producing the photoactive cuprous oxide film or 
layer has been by thermal oxidation of a copper metal surface. In 
view of the ease with which cuprous oxide can be produced electro- 
lytically (the red “antifouling” pigment is thus produced commer- 
cially) it naturally followed that the electrolytic method with its 
close control of operating conditions deserved more intensive study 
in the preparation of light-sensitive layers on copper. However, 
all electrolytic experiments in the past carried out at Columbia 
and elsewhere failed to evolve an active cuprous oxide in spite of the 
wide physical variety of cuprous oxide produced. 

Recently a patent* was published which described deposiis com- 


*Stareck, U. S. Pat. 2,081,121 (May 18, 1937). 


posed primarily of cuprous oxide. Upon investigation these deposits 
proved to be photoactive—in other words these were the first electro- 
lytic cuprous oxide deposits which showed appreciable response when 
exposed to radiation. 

One of the fundamental advantages of the electrolytic cuprous 
oxide film as compared with that produced thermally is the ease with 
which the thickness of the electrolytic cuprous oxide film or layer 
can be reproduced and developed to any predetermined desired 
thickness. Furthermore, films of micron thickness can be produced 
and reproduced electrochemically but not thermally. This is of 
particular importance from a theoretical as well as a commercial 
point of view. Heretofore with the thermally produced oxide the 
control of film thickness was practically impossible. Finally, in 
the case of the electrolytically prepared cuprous oxide films we can 
deposit these on metals other than copper, This would be very difficult 
by thermal methods. 

With the aid of the closely controlled thickness of the cuprous 
oxide layer the present experiments produced results, a number of 
which are contrary to those previously recorded or predicted with 
thermally prepared cuprous oxide layers. For example, in the 
present experiments it was found that rectification is independent 
of the basis metal whether it be copper or any other metal and that 
the so-called funnel effect of Teichmann does not exist. It has also 
been definitely established in the present research that the nature 
of the metal at the back-wall, whether copper, gold, silver, nickel, 
brass, etc., does not appreciably affect the photo-e.m.f. This finding 
is new and quite contrary to the assumption and belief of previous 
investigators, 

The authors’ experiments further indicate that the presence of 
insulating material is not necessary for either the rectification effect 
or the photo-effect. Nor is the rectification effect an essential com- 
ponent of the photo-effect. 

The seat of the photo-e.m.f. in “back-wall” cells was located in the 
front surface of the cuprous oxide layer. This is also contrary to pre- 
vious assumptions. 

On the basis of the new experimental data submitted, a theoretical 
analysis of the rectification effect and photo-effect is presented, The 
authors believe this analysis not only more readily accounts for 
their own observations than do older theories, but likewise accounts 
for the observations of previous investigators who did not have avail- 
able the quantitatively controlled cuprous oxide films used in the 
authors’ experiments. 


THE ELECTROLYTIC REDUCTION OF METHYL ETHYL 
KETONE TO sec-BUTYL ALCOHOL AND n-BUTANE 


By SHeRLocK Swann, Jr., R. W. Benourer, L. R. Lyons anp 


W. Pant 


The electrolytic reduction of methyl ethyl ketone to sec-butyl 
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alcohol and butane in acid solution has been studied at many 
cathodes. The most active cathodes for sec-butyl alcohol formation 
were lead and zinc. The best yield of sec-butyl alcohol was obtained 
at a zinc cathode. The influence of the crystal structure of the 
cathode material is discussed. 


STRUCTURE AND GRAIN SIZE OF ELECTRODEPOSITED 
COPPER 


By Aututson Burrs anp Virrorio De Nora 


Variation of grain size with the conditions of electrolysis in 
deposits from acid copper sulfate solutions was studied quantitatively. 
Graphs are given showing: (1) the relation between cathode potential 
and current density at three different acidities and three different 
temperatures; (2) the relation between grain size and current density 
at two acidities and three temperatures; (3) the relation between 
grain size and temperature at different current densities and acidities; 
(4) the relation between grain size and cathode potential at different 
current densities, temperatures, and acidities; and (5) the rela- 
tion between grain size and hardness for different temperatures of 
deposition. The relation between grain size and acidity was studied 
for acidities of 18.5 and 50 grams of sulfuric acid per liter. The 
process of grain formation in electrolysis and the reasons for the 
relations found are discussed. 


THE IRREVERSIBLE PHENOMENA OF THALLIUM 
2. Cathode Potential in TLSO, Solution 


By IL. Minton LeBaron A, R. CHoppin 


The cathode potential of thallium in TlSO, solutions of various 
concentrations was determined. The current densities varied from 
zero to 0.01 amp./cem.2 The data were applied to the theoretical 
treatment of Agar and Bowden, and the depth of the diffusion layer 
calculated. The depth was found to decrease with an increase in 
current density. The effect of temperature on the cathode potential 
was determined, and an increase in temperature was found to decrease 
the overvoltage of the electrode. 


HIGH TEMPERATURE METALLIC RESISTOR FURNACES 
By W. 


In the past, high temperature metallic resistor furnaces have gen- 
erally been of small size and, with the exception of the tungsten 
lamp factories, their use was limited to laboratory experiments, The 
new furnaces described are large enough for plant practice. They can 
be operated continuously. The most suitable type provides for free 
expansion of the suspended rugged resistor composed of tungsten 
wires re-enforced by tungsten ribbon. A protective gas within the 
furnace, such as dry hydrogen, is an important and very essential 
feature of these tungsten-molybdenum resistor furnaces. A maximum 
temperature of 2,000° C. is attainable. The method for sintering 
ceramic cores made of highly refractory oxides is briefly described, 
and the properties of these cores are discussed. 


THE PHOTOVOLTAIC EFFECT 
By Coutn G, Fink anp Epwarp ADLER 


In view of the conflicting experimental results obtained in the past 
with the photovoltaic cell, tests were made under widely varying con- 
ditions. A theory is outlined which reconciles the observed experi- 
mental phenomena. 


THE CONSTITUTION AND PROPERTIES OF CYANIDE 
PLATING BATHS 


By M. R. THompson 


A review is given of some of the properties of the cyanide plating 
baths of the heavy metals, based upon the probable constitution of 
the complex metallocyanides which are in solution. Emphasis is 
laid upon the fact that the metallocyanides constitute a group of 
coordination compounds. The discussion is designed both to corre- 
late present knowledge and to aid in planning further research. 


INVESTIGATION OF LEAD ANODES IN THE 
TROLYSIS OF ZINC SULFATE SOLUTIONS 


By A, E. Kogenic, J. U. MacEwan anp E. C. Larsen 


ELEC- 


The effects of impurities, either in solution or alloyed with lead, 
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on anodic reactions in electrolytic zine deposition were sty, d. The 
results show that the lead content of deposited zine is due <\jefly to 
occluded lead dioxide and the only impurities, of those jn, gated 
that inhibited the formation of lead dioxide are cobalt as s\fate in 
solution, and silver alloyed with lead as anode. The devree of 
anodic polarization is a function of the log of the current density. 
It is indicated that the ratio between the surface of a er-lead 
alloy and of a pure lead anode can be determined from the difference 


in anodic polarizations of these electrodes. 


THE EFFECT OF GAS PRESSURE ON THE PaAssiyrry 
OF IRON 


By Ricuarp S. Croc Herscuer 
An attempt was made to determine the effect of decreased pressure 
on the passivity of iron in chromic acid solutions. Under the 


ditions of the experiments there was no observed effect. The 


il 


con- 
pas- 
sivity or activity of the iron was measured by the potential of the 

| chromic acid solution half-cell with a Hg | HeCrO, 1.0 y 
H»CrO, electrode as the reference half-cell. Iron was found to be 
active in chromic acid solutions containing moderate concentrations 
of halide ions. Iron wires, when heated at red heat in a vacuum 
(0.01 mm. of Hg), were found to be passive in chromic acid solutions, 
This agrees with the literature report that heating iron in nitrogen 
or in a vacuum causes it to become passive. Hence it would seem 
improbable that an adsorbed film of oxygen could be the cause of 
the passivity. Some oxide may form when the wire is heated in a 
vacuum, depending upon the degree of the vacuum; however, no 
such oxide film should form upon heating in an atmosphere of 
nitrogen. Therefore, if there were no oxide film on the metal surface 
before heating it in nitrogen, none should form during the process 
and the passivity could not be due to an oxide film formed during 
the heating process. However, this does not preclude the possibility 
of the formation of such an oxide film after immersion into the 
chromate solution. 


iron 


THE EFFECT OF SILVER (0.05 to 0.15 per cent) ON SOME 
PROPERTIES AND THE PERFORMANCE OF ANTIMONIAL 
LEAD STORAGE BATTERY GRIDS 


By Couin G. Fink anp Apert J. Dornsiari 


An investigation of the effect of from 0.05 to 0.15% of silver upon 
the properties and performance, in storage batteries, of lead alloys 
containing from 4 to 12% of antimony. No previous study of the 
effect of silver present in the battery grid metal has been published, 
although some interesting properties of lead anodes containing silver 
have been known for some time. Sixteen 6-cell storage batteries, 
representing 16 different grid compositions, were commercially 
assembled for the tests on battery performance, capacity, retention 
of charge on open circuit, and battery life. The physical properties 
of the alloys in the cast and in the heat-treated conditions were 
determined, as was also the effect upon them of anodic corrosion. 
The anodic behavior of the alloys was also studied, using the time- 
potential method. 

It was found that about 0.1% of silver added to the antimonial lead 
inhibits anodic corrosion, increases battery life, and iricreases the 
amount of charge retained on open circuit. A method for producing 
batteries of superior performance by the use of heat-treated grids 
made of a 4% antimony, 0.1% silver alloy is suggested. 


FORMATION OF ANODIC COATINGS ON ALUMI''UM 


By Junius D. Epwarps ANp FRED KELLER 


The coatings formed on aluminum by anodic oxidation in diluie 
solutions of sulfuric, oxalic, chromic and boric acids are, a> ‘at 4s 
can be determined by x-ray and electron diffraction methods, anor 
phous. They are comprised chiefly: of aluminum oxide but also contain 
substances adsorbed from the electrolyte. Coatings formed in boric 
acid electrolyte are substantially impervious and non-adsorptive; 
whereas, those formed in sulfuric, oxalic and chromic acid ©!ectto 
lytes are porous and adsorptive. The porosity in the latter typ of 
coating is attributed to the solvent action of the electrolyte his 
porosity is thought to be responsible for the adsorptive c! ter: 


istics of these coatings. The presence of pores permits the 
passage of current; consequently, coatings made in these « 

can be produced with a substantial thickness. For the electr:'ytes 
investigated, the anodic oxidation process is about 100° ent 
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. conversion of aluminum to oxide is concerned. As a 
ale .¢ the solvent action of the electrolyte on the oxide, the 
irrent efficiency in terms of oxide remaining as coating 
chow be as low as 50% or less. Microscopic examination of 
prepared cross-sections of anodically coated aluminum 
lence that the oxide has a cellular structure. The fact that 
oceupies a larger volume than the metal from which it is 
demonstrated visually. The increase in thickness resulting 
.pplication of an anodic coating must be considered where 
. fits are required between coated parts. 


INDIUM PLATING 
By Henry B. Linrorp 


\» indium sulfate plating bath, for the application of smooth matte 
eyrface deposits, in thickness of the order of 0.0001” (0.0025 mm.), is 
described. Operation of this bath over a considerable length of time 
has shown it to be very stable and constant in performance within 
the pH range, 2.0 to 2.7. This has been accomplished by the use of a 
combination of soluble and insoluble anodes for maintaining a con- 
stant pH. Conditions are given for obtaining satisfactory plates on 


manv basis metals, 


SILVER PLATING BATHS CONTAINING AMINES 
3y Lyte I. Gitpertson anp FRANK C. MATHERS 


The hydroeyanides of guanidine and ethylenediamine can be used 
in aqueous silver plating baths to take the place of sodium and 
potassium cyanide. These baths are capable of producing plate that 
is as bright and ductile, and in every way as desirable, as the plate 
produced from potassium and sodium cyanide baths. With a prelimi- 
nary strike of silver, in the usual type of potassium cyanide silver 
strike bath, adherent deposits of silver were produced on steel. 


STUDIES OF ELECTROCHEMICAL POLARIZATION 
A New Method of Measuring Rates of Polarizing Reactions. 
A Study of the Diffusion Process. 


By Artuur E. Lorcu 


The previously reported studies of the electrochemical polarization 
of the hydrogen electrode are extended. It is shown that the reaction 
of oxygen at the electrode is diffusion-controlled even on the weakest 
platinum and iridium catalysts, A detailed examination is made of 
the diffusion process. 


DIAGNOSIS OF CANCER BY MEANS OF THE DROPPING 
MERCURY ELECTRODE 


By T. Kuarr, H. P. Ruscu, A. DirKsen ano V. W. MELOCHE 


\ study of blood serum reactions was undertaken using the drop- 
ping mercury electrode, Experiments on blood sera from cancerous 
rats, mice and humans gave discordant and overlapping results indi- 
cating that the dropping mercury electrode method was not appli- 
cable as a specific test for cancer, especially not in the presence of 
other diseases. However, as a test to distinguish between an ad- 
vanced carcinoma and a normal, the polarographic method is entirely 
sensitive and accurate. 


THE POTENTIALS OF IRON-CHROMIUM ALLOYS CON. 
TAINING HYDROGEN 


sy H. H. Untic, N. E. Carr anp P. H. ScHNEIDER 


The equilibrium potentials of iron-chromium alloys in oxygen-free 
> NaCl solution are active between 0% and 11.5% Cr showing a 
gradual trend in a noble direction with increasing chromium concen- 
tratior 


\t 11.5% and higher chromium concentrations, the poten- 
noble, characteristic of passive metals, with only slight 
potential change on increasing chromium to 20%. When cathodic 
hydr ‘zen is diffused from a face of the alloy not in contact with the 
lution, the potentials all become more active by several 


tials 


' ‘hs to several tenths of a volt, the greater change being 
cha stic of the passive alloys. Relative passivity of the alloys 
cor < interstitial hydrogen persists, the critical chromium con- 


i for passivity being at 15% instead of 11.5%. The data 
that recently pickled iron and stainless steels are chemically 
robably because they contain dissolved hydrogen retained 
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during pickling. The relatively long time to establish the iron or 
alloy equilibrium potential is presumably governed (1) by the rate 
at which a metal hydroxide film forms which establishes the ion 
concentrations and (2) by the rate at which interstitial hydrogen 
comes into equilibrium with the electrolyte. 

The data are explained on the viewpoint supported by additional 
facts that interstitial hydrogen directly increases the free energy for 
solution of lattice atoms to ions in aqueous solution, 

The potential change of the cell produced by interstitial hydrogen 
is shown to be delayed by some minutes or hours after starting the 
cathodic hydrogen discharge, the time depending on the chromium 
content of the alloy. This delay is a measure of the time for hydrogen 
diffusion in the alloy. For pickled specimens, the diffusion times are 
less than for unpickled specimens. 


ELECTRIC CURRENTS IN THE ATMOSPHERE AND 
THEIR EFFECTS 


By Victor F. Hess 


A survey of all existing vertical electric currents in the atmos- 
phere (conduction current, convection current, lightning and brush 
discharge) is given and the problem of the maintenance of the 
electric field in the atmosphere is discussed. It is pointed out that 
in regions electrically disturbed by lightning and point or glow dis- 
charge, considerable amounts of ozone are produced which may 
account for anomalies found in the ozone content of the lower strata 
of the atmosphere. 


THE VOLTAGE (DURING DISCHARGE) OF THE SPONGE 
LEAD PLATE OF THE STORAGE BATTERY 


By Eucene WILLIHNGANZ 


Resistance and polarization of the sponge lead plate during dis- 
charge of the lead-acid storage battery have been studied. The effects 
of lead sulfate and weak acid are discussed, It has been found that 
the principal cause of the voltage loss during discharge is the accu- 
mulation of lead ions in solution. This causes polarization. 


THE EFFICIENCY OF A SODIUM CHLORATE CELL WITH 
ROD CATHODES 


By James McLaren, Jack Tourer, F. H. Davis, A. L. Pitman, 
with P. H, Grocers 


The electrochemical oxidation of sodium chloride to sodium 
chlorate has been studied in cells with graphite anodes. The factors 
that determine the efficiency and economy of the cell such as pH, 
temperature, addition agents, attack of graphite, and cell design are 
discussed. The voltage balance and the operating efficiency for 
several cell loads are given in order to facilitate the selection of cell 
characteristics for any situation. Graphite anodes with an apparent 
density of 1.8 showed greater durability than less dense anodes 
during a tesi period of four months. A local-cell mechanism is pro- 
posed for the catalytic effects observed in cathodic reduction. A cell 
designed with rod cathodes has a consumption, of energy and 
graphite that is lower than in previous cells, 


HIGH FREQUENCY ELECTRIC GLASS WELDING 
A Contribution of Electrothermics to the Glass Art 
By E. M. Guyer 


There has been an ever increasing demand on the part of the elec- 
trical industry for special glasses, such as would stand higher 
temperatures. To the glass worker this has meant the faster melting 
of larger masses of harder glasses, There are serious limitations in 
melting glass by gas and fire. Faster melting of larger masses of 
harder glass led to electrical melting. High frequency electric 
glass welding has been successfully applied to the manufacture of 
new glassware and to the repair of glass articles broken in service. 
Numerous cases of electric glass welding are described. The out- 
standing advantages over the older art of gas heating are: more 
exact control of glass temperature and of time rate of change of 
heating rate; sharp definition of heating zone or temperature control 
in space. 


(Concluded on page 257) 
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Fundamentals of Scence Felating 
to Electroplating 


Chapter IX. Electrochemical Terms are Reviewed 


The discussion of chemical reactions in the preceding chapter 
brings to a close for the present the consideration of inorganic 
chemistry as such, Logically, the basic principles of one other 
subject, namely electricity, should be at least outlined before electro- 
chemistry itself is considered and the former will therefore be the 
subject matter of the next chapter. Before proceeding to it, how- 
ever, it may be well to briefly review, in a more popular than tech- 
nical manner, the terms and expressions which have been introduced 
thus far. 

We deal with matter, which is anything that occupies space. 
All matter is made up of elementary substances, elements, either 
alone or in combination. Today, only 92 different elements are 
recognized, and they can be arranged in a periodic table or chart 
so that their physical and chemical properties fall into groups and 
vary in quite an orderly manner. A combination of elements, which 
is uniform in composition throughout and which always contains 
the elements in a definite proportion by weight, is called a com- 
pound, The smallest particle of an element which can react chemi- 
cally in the usual sense is called an atom, The smallest particle of 
a compound which can exist and still retain the properties of that 
compound is called a molecule. A molecule is therefore made up 
of atoms. Finally, at the bottom of the scale, we find that the 
atom itself is made up of a nucleus, positively charged with elec- 
tricity, around which revolve enough negatively charged units, called 
electrons, to make the normal atom electrically neutral. 

An atom of the element oxygen has been given the relative weight 
of 16.000 units. All the other atoms of elements have definite 
weights relative to oxygen, called atomic weights. The sum of the 
atomic weights of the elements in a molecule of a compound is called 
the molecular weight. In any particular chemical reaction, definite 
and constant ratios of molecules or atoms react. Atomic and 
molecular weights enable us to calculate how much of each sub- 
stance is concerned in any reaction, how much is formed, and what 
percentage of the whole compound is each constituent element. 

\ few other of the important terms that have been discussed are: 

Ion: When an atom of an element, which is electrically neutral, 
loses or gains electrons, it becomes positively or negatively charged, 
respectively, and the charged atom is called an ion. 

Radical: When certain elements very frequently occur chemically 
combined in a definite ratio by weight, resulting in a combination 
which has characteristic chemical properties of its own, that com- 
bination is called a radical. 

Valence is the chemical combining power of an element or of a 
radical and may have values from 1 through 7. An element may 
have either positive valance (meaning that it forms ions with that 
valence number of positive charges) or negative valence, with a 
corresponding meaning, but in any neutral molecule of a compound, 
the total positive valence must of course equal the total negative 
valence. 

Some of the types of substances with which we are concerned 
are as follows: 

Vetals, which are substances having certain characteristic physical, 
mechanical, chemical, electrical, thermal and magnetic properties. 
Among other things, they are always crystalline, have relatively 
high electrical and thermal conductivity, develop a difference in 
electrical potential (a voltage) when in contact with one another, 
have a positive valence, etc. 

Acids, which are substances forming hydrogen ions when dis- 
solved in water. The concentration of hydrogen ions present at 
any time is the pH of the solution, 

Bases, which are substances forming the hydroxyl ions (OH)- 
when dissolved in water. 

Salts, which are substances formed from the combination of acids 
with bases. 
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Those acids and bases which ionize (form ions) to a great 
extent are called strong acids and bases. The breaking-down of q 
substance into its constituent ions or atoms is also called dissociation. 

Some of the various types of chemical reactions possible which 
were discussed above are oxidation, which involves an increase jp 
valence of an element, reduction, which involves a decrease jy 
valence, hydrolysis, which means reaction of a substance with water, 
and displacement, which refers to the ability of one metal to “plate. 
out” or displace another metal from solution, while it itself goes 
into solution. The electromotive series of metals lists the meta) 
elements in the order in which they would displace one another 
from solutions containing a “normal” concentration of the ions of the 
elements concerned. 

It was pointed out in an earlier chapter that electricity can be 
conducted in two different ways (or by a combination of the two). 
In one case, which may be called metallic conduction, the flow of 
electricity is due to the drift of the free electrons which exist in 
the metal, In the other case, typified by conduction through a 
plating solution, the flow of electricity is due to the directed motion 
of the ions in the solution. In either case, certain fundamental laws 
apply, which hold in all our electroplating processes, except that 
secondary effects sometimes complicate the picture. 

At the beginning, certain terms and definitions must be made 
clear. The electroplating industry especially is guilty of rather 
loose usage of various expressions: current is misealled power, 
current density is miscalled current, polarization is merely a con- 
venient word to be used when all other words fail, ete. 

First of all, the unit of quantity of electricity is the coulomb, 
in honor of the Frenchman, C. A. Coulomb. It may be defined 
as the quantity of electricity which will deposit from a silver nitrate 
solution, under specified conditions, 0.001118 grams of silver. The 
word current does not refer to quantity; it refers to rate of flow. 
When electricity flows at such a rate that one coulomb of it passes 
a given point every second, there is said to be a current (a “stream”) 
of electricity of one ampere flowing. One ampere is thus equivalent 
to one coulomb per second or 

Coulombs 
Amperes = ———————_ 
Time in seconds 
Coulombs — Amperes x No, of seconds during whi 
the current flows. 


Coulombs and ampere-seconds are thus identical. 

One thousand coulombs, one thousand ampere-seconds, |00 am 
peres flowing for 10 seconds, 5 amperes flowing for 200 seconds 
they are all equivalent; in each case 1000 x .001118 1.118 ¢. of 
silver would be deposited from the proper bath. Note that the 
weight of deposit obtained depends only on the number of coulombs 
used (at 100% plating efficiency) and not on the current alene nor 
on any other single factor. 

There is always some resistance to the passage of current, just 
as there is resistance in a pipe to the flow of water, Electri il 
resistance is measured in ohms, after the German, G. 5. Ohm. One 
ohm is defined as the resistance to the passage of electricity offered 
at 0° C by a column of mercury 106.3 cm. long and with a cross 


section of 1 sq. mm. The resistance of a conductor depends on its 
dimensions, the nature of the material, and the temperature, [n 
the case of solutions, the “nature” of the material includes not only 
“what” is in the solution, but also “how much” there is of it. Th 


shorter the path through which the current must pass and 
greater the cross-section of this path, the lower is the res! 
Increasing the temperature of a metallic conductor generally ™ 


creases the resistance, while the opposite is true in the case 01 solr 
tions. 
Water will not continue to flow through a pipe unless there |5 4 
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“head” somewhere or a driving force or pressure. The pressure 
saintain the flow of electricity is called an electromotive 
force, sometimes called potential difference and voltage, the latter 
hecause this force is measured in terms of volts, in honor of the 
italian Count Signor Volta. One volt is defined as that pressure 


needed 


or difference in potential which is required to maintain a current 
of 1 ampere flowing through a resistance of 1 ohm. 

The relation between the three important units—volt, ampere, 
and ohm—is called Ohm’s law and states that the electromotive 


force (always abbreviated E, M. F.) is equal to the product of the 
-yrrent it causes to flow times the resistance through which it flows or 


E. M. F. = Current x Resistance 
Volts = Amperes x Ohms 
Amperes = Volts 

Ohms 
Ohms = Volts 

Amperes 


For example, if a six volt generator is short-circuited across 
, resistance coil of 0.1 ohm, the current that will flow will be 
6 

_ = 60 amperes, If a current of 50 amperes flows through a bus 
0.] 
har having a resistance of 0.01 ohm, the voltage from end to end 
of the bus bar (i.e. the voltage drop) will be 50 x 0.01 = 0.5 volt. 

[wo other terms need defining at this time. Strangely enough, 
perhaps, one of them is “work.” Electrical work is done in electro- 
plating, and it is measured in joules (pronounced jow-els). One 
joule is the work done due to the action of 1 ampere flowing 
for 1 second under a potential difference of 1 volt. The rate at 
which work is done is called power, often measured in watts. One 
watt is equal to 1 joule per second, and is also equal to 1 volt 
multiplied by 1 ampere, called a volt-ampere. The word power 
should therefore never be used in plating to indicate current. Two 
amperes at 2 volts is equivalent to a power of 4 watts. Four am- 
peres at 1 volt is equivalent to the same power of 4 watts, although 
the current has been doubled. The doubled current (at 100% 
plating efficiency) means a doubled weight of deposit in the 
same plating time, even though the power is the same in each case. 

One horsepower is equivalent to 746 watts. Suppose that a gener- 
ator were being bought to deliver 100 amperes at 6 volts. The power 
required of the generator would be 100 x 6 = 600 watts. A 1 horse- 
power motor (equivalent to 746 watts) would therefore be ample 
to drive it. 

When electricity flows through a conductor, heat is generated. 
The power lost (since the heating is usually not desired) is equal to 
the resistance of the conductor multiplied by the square of the cur- 
rent flowing through it, Thus if the current is doubled, the heating 
effect is 4 times as great. This heating effect, in the case of a 
metallic conductor like a bus bar, especially if the cross-section 
is too small, increases the resistance of the conductor, causing either 
a voltage rise or a current drop. All these effects can be foretold 
and computed from the principles laid down above. 

(To be continued) 
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A BRIDGE FOR MEASURING LEAD STORAGE BATTERY 
RESISTANCE 
By Eucene WILLIHNGANZ 


An alternating current Wheatstone bridge has been designed and 
] ° 
built which can be used to measure battery resistance of the order 
of 0.004 ohm with an estimated accuracy of 2%. 


THE DEPOSITION OF ANTIMONY ON NEGATIVE BAT- 
TERY PLATES 


By J. W. R. Byrrecp 


The work of other investigators is confirmed by tests carried out 


*n &@ comprehensive scale, These tests show that the presence of 
— y in the active material of the negative battery plates of the 
arting and lighting type is far in excess of any quantity of 
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antimony which could possibly diffuse from the negative grid under 
ordinary circumstances. The antimony deposit has been found to 
be diffused throughout the pores of the plates as well as appearing 
on the surface of the plates where it is or can be rendered plainly 
visible. The deposit has a distinct, characteristic appearance which 
makes it easily recognizable. The deposit is present on all negative 
plates of the above “Starting, Lighting, Ignition” battery type 
which have been in service for more than a few months or, at most, 
a year. 


SURFACE HARDENING BY INDUCTION 
By H. B. Ossorn, Jr. 


High frequency induction heating is ideal for localized surface 
hardening of crankshafts and a wide variety of machine parts. 
There is practically no distortion nor scale formation. Time cycles 
of only a few seconds are maintained by automatic regulation. The 
usual and expensive pretreatment such as copper plating and car- 
burizing are eliminated. The transformation of pearlite into austenite 
is extremely rapid. A fine nodular and more homogeneous marten- 
site results from induction hardening, This fine structure must have 
for its origin an austenite which is the result of a more thorough 
carbide diffusion than is obtained with thermal heating. Details 
of equipment and operation are included. 


AN X-RAY STUDY OF THE STRUCTURE OF RECTIFYING 
SELENIUM FILMS 


By G. L. CLark P. G, Roacu 


Methods are described for the preparation of thin films of selenium 
with suitable metallic backing electrodes and counter electrodes, 
which serve as rectifying films, the measurement of resistances of 
these films and x-ray diffraction analyses of structure. The change 
from amorphous to hexagonal crystalline form is effected by heating 
at 200° C., causing a rapid decrease in electrical resistance and 
increasing ‘rectifying power with increase in crystal size. The 
effects of oxide and selenide formation at the interfaces are studied 
both by the measurement of electrical resistances and by x-ray and 
electron diffraction analysis of interfacial surfaces. 

From results of experiments involving addition of certain sub- 
stances to selenium, the purification of commercial selenium, spec- 
trographic studies and interchange of selenium and backing elec- 
trodes, from commercial and experimental rectifiers, the conclusion 
is made that impurities are not highly influential on ultimate resist- 
ances and rectifying properties. Evidence obtained from heat treat- 
ments in different atmospheres, polishing of selenium film surfaces, 
crystallization of amorphous selenium by organic reagents, and 
other experiments show that the rectifying action is at the selenium 
counter-electrode interface. Polishing the surface results in decrease 
in particle size, with no evidence of the formation of an amorphous 
phase and a very large increase in rectifying properties. 

Phenylhydrazine and quinoline change amorphous selenium to the 
hexagonal form. The former gives rise to crystalline films in which 
crystals have preferred orientation, with no enhancement of recti- 
fying properties, while the latter gives a randomly oriented film, 
with enhanced rectifying properties. It is not possible to convert 
monoclinic selenium, formed by the action of ethyl alcohol on 
amorphous selenium, into the hexagonal form by use of phenylhy- 
drazine. Brief consideration is given, incidentally, to the theories of 
rectifier action. 


FORMATION OF LEAD MONOXIDE AS A CABLE 
SHEATH CORROSION PRODUCT 


By Epcar F. anp Caries F, Boniia 


Corrosion of lead cable sheathing is of considerable importance to 
the electric and communication industries. When corrosion is en- 
countered in an underground sheath, it may be of assistance, in com- 
bating the phenomenon, to know those limiting conditions under 
which the particular corrosion product can be formed. The authors 
studied the conditions of voltage and electrolyte composition under 
which the tetragonal or red modification of lead monoxide is formed 
at room temperature. The twenty-six solutes investigated are grouped 
into five classes according to the nature of the corrosion. Low salt 
concentration, voltage below 1.0 volt, and low solubility of the lead 
salt of the corroding anion are found to favor red lead monoxide 
formation. 
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Cleaning Metal Strip 


U.S. Patent No, 2,234,593, J. T. Ferm & 
E. W. Hoppe, assignors to Pittsburgh Cruci- 
ble Steel Co., March 11, 1941, An apparatus 
for cleaning metal strip with a plurality of 
baths and roll feed conveyor. 


Pickling Metal Strip 


U. S. Patent No, 2.234.815. F. J. Wood, 
assignor to Goodman Mfg. Co., Mar, 11, 
1941. A pickling tank equipped with noz- 
zles to spray the pickling solution under 
pressure on the strip. 


Aluminum Coating Process 


U. S. Patent No, 2,235,729. M. Schon, 
assignor to Crown Cork and Seal Co., Inc., 
Mar. 18, 1941. The method of manufac- 
turing aluminum coated sheet steel which 
comprises continuously travelling heat- 
ing sheet steel in a reducing atmosphere for 
a sufficient length of time to raise the tem- 
perature of the metal to approximately 1300 
h., reducing the metal to a point between 
substantially 400° F. and 900° F. in a non- 
oxidizing atmosphere and introducing the 
metal without exposure to oxidizing influ 
ences into a bath of aluminum. 


Electroformed Screen 


U.S. Patent No. 2,226,381. O. Norris, 
assignor to Edward ©. Norris, Ine., De- 
cember 24, 1940. A method of forming a 
fine mesh sereen, which comprises the steps 
of electrodepositing metal on a metallic mat- 
rix dotted with resist areas, arresting the 
eleetrodeposition of metal before the aper 
tures in the deposited sheet at resist areas 
have been materially reduced, stripping the 
deposited sheet from the matrix, electrode 
positing a coating of metal on the deposited 
sheet, arresting the deposition of the coat- 
ing metal before the apertures in the sheet 
have been closed over, and etching out the 
apertures to desired size by maintaining a 
head of etching liquid on the coated sheet 
end causing the liquid to stream through 
the apertures therein, the metal of the orig- 
inal deposit being of such nature as to 
offer a higher resistance to said etching 
liquid than does coating metal. 


Buffing Wheel 


U. S. Patent 2,226,625 L. W. MacFarland 
and S. Krugloff, assigned by Krugloff to Mac- 
Farland, December 31, 1940. In a_ buffing 
wheel, a plurality of folded segments dis 
posed in an endless series forming an an 
nular buffing element with a_ substantial 
portion of the fold in each segment extend- 
ing along the inner periphery of said annular 
element and another substantial portion of 
said fold extending outwardly from said in- 
ner periphery. 
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Electroformed Screen 

Ll. S. Patent No. 2,226,383, E. O. Norris, 
assignor to Edward O. Norris, Inc., De- 
cember 24, 1940. The process of enlarg- 
ing the holes of foraminous copper sheet 
without substantially reducing the thickness 
thereof, which comprises the steps of elec- 
troplating the surface of the sheet including 
the walls of the holes with chromium, ren- 
dering the chromium active to electrode- 
position of an adherent coating of copper 
over those areas that do not cover the walls 
of the holes, electroplating the said areas 
with copper, removing the chromium from 
the walls of the holes by subjecting the 
sheet to the action of hydrochloric acid, 
and subjecting the sheet to the action of a 
copper etching agent until the land width 
is reduced to a desired extent and the cop- 
per coating is removed. 


Gold Plating Ferrous Alloys 
U.S. Patent 2,227,454 J. B. Kushner, as- 
signor to B. Robinson, January 7, 1941. The 
method of electroplating gold on ferrous 
metals consisting in cleaning the article to 


be plated in an alkaline bath, removing the 


oxide in a solution of hydrofluosilicic acid 
or a mild ionized acid bath, at the same 
time producing a mild etch, rinsing and plat- 
ing in a bath containing potassium cyanide, 
potassium carbonate, potassium gold cyanide 
and a reagent consisting of ammonium ben- 
zoate and sodium formate to suppress the 
ionization of the gold so as to cause the gold 
to be deposited in a fine adherent state and 
to cause the lowering of the attacking effect 
of the free cyanide on the article by depress 
ing the ionization to permit the gold to be 
deposited on the surface of the article before 
a tarnish film can form. 
Example: Pickle 
Cone. hydrofluosilicie 


acid 50-100 parts by volume 
35% hydrofluoric acid 


Immerse for 30 seconds to one minute, Fluo 

beric acid or acids of the combination of 

the silicon earth group and fluorine may be 

substituted for the hydrofluosilicic acid. 
Example: Plating Solution— 


Potassium cyanide 10 grams/liter 
Potassium carbonate 8 
Potassium gold cyanide 2 
Ammonium benzoate 


Iron Plating Shafting 


U.S. Patent 2,229,077 W. H. Hammond, 
FE. I. Adolphson and W. Y. Young (Hawaii), 
January 21, 1941. A method of building up 
worn shafts comprising the steps of cutting 
down to an even surface of good metal, ap- 
plying a rusting solution of 1 part of hydro- 
chloric acid, 1] part ethanol and 8 parts water 


and allowing it to remain overnight to pro- 
vide a slightly matted surface, pickling jg 
approximate 30% sulfuric acid as cathode 
at a minimum c.d. of about 600 amp/sq, ft 
for 2-4 minutes, scratch brushing to remove 
smut, rinsing and plating in a bath of fer. 
rous sulfate and ferrous ammonium sulfate 
with a c.d. of about 80 amp/sq. ft. and a 
temperature of not less than 150° F., adding 
ferrous sulfate and ammonia to maintain the 
solution, stirring by continuous gas flow, 
maintaining the pH at above 6 and not over 
64 by increasing the rate of ammonia addi. 
tion to increase the pH and increasing the 
gas flow to decrease the pH. 


Bright Nickel 


U. S. Patent 2,228,991 M. L. Freed, as- 
signor to The Seymour Mfg. Co., January 
14, 1941. A brightener for nickel solutions 
consisting of ions of cobalt and at least one 
other metal consisting of cadmium, zine and 
mercury in the proportions approximating 
about 7.25 parts of cobalt to about 1 pari 
of the single or combined other metals. 


Example of Brightener: 


Cobalt chloride, crystal 14% 
Cadmium chloride, crystal y 


Ammonium chloride 
Nickel chloride 7 
Sodium sulfate. anhydrous 
Sulfurie acid 


Water 70 


Example of Plating Solution: 

Double nickel salts 12 oz. ‘gal 
Single nickel salts | 
Boric acid 

Ammonium chloride 15 
Sodium chloride 0.8 
Brightener 0.4 
pH 

Temperature 

C.D. up to 48 amp. sq. ft. 

Deposit has a bluish cast. 


Electroformed Screen 


U. S. Patent No. 2,230,868. T. C. Kuhl- 
man, Feb. 4, 1941. The process of forming 
articles consisting of sheets of uniiormly 
reticulated metal which comprises photo 
graphing and then etching a reti ulated de- 


sign upon a metal foundation composed ot 


copper receptive to plating in a standard 
copper sulfate solution, electroplating 
portions of said foundation, exclusive of the 
elements of said design, with a meta! nor 


mally inert to plating in a standard copper 


sulfate solution, removing the etching ¢ und 
from the raised portions, chromium piatne 
the resulting matrix, electrodepositing 4 
copper film from said solution on th: rised 
elements of the design and _ strip} the 
resultant reticulated metal sheets 1! the 
matrix. 
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iomersion Lead Plating 


pPorent No. 2,230,602. J. D. Sullivan, 
nor Battelle Memorial Inst., Feb. 4, 
yo4], The method of forming a lead coating 
of a metal or alloy which 
yntacting said surface with an 
‘ne aqueous solution containing an 
‘able lead compound and at least 5 g./l. 
ound. selected from the class 
opsisting of alkali metal and alkaline earth 
-vanides. for a sufficient time to form a 
oermanent lead coating of substantial thick- 
ew on said surface without aid of exter- 
nally applied electric potential, said metal 
+ alloy being from that group of metals 
which when immersed in said solution have 
hicher electrode potentials than lead. The 
«lution may also contain a substance se- 
lected from the class consisting of alkali 
hydroxides, oxalates, tartrates, silicates and 
citrates. The patent claims a lead content 
of from 0.1-10 g./I. 

Example: For iron or steel. 


]. Lead nitrate 6 g./1 
Sodium cyanide 100 
Temp. 180°-200° F. 

9 Lead monoxide Ls 
Caustic soda 100 a 
Sodium cyanide 10 
Nekal BX 25 
Temp. 180°-200° F. 

}. Lead monoxide ES 
Caustic soda 100 
Sodium cyanide 50 
Nekal BX 0.05 
Room temperature. 

Fxample: For copper or zine. 

1. Lead monoxide 3 
Caustic soda 100 sy 
Sodium cyanide 25 


Room temperature. 


Zine Plated Article 


US. Patent No. 2,231,967. U. C. Tainton, 
Feb. 18, 1941. A> ferrous article having 
an adherent electrozine coating of substantial 
thickness, said coating being coarsely crys- 
talline with the crystals substantially con- 
tinuous from the ferrous surface to the out- 
side surface of the coating, the axes of 
crystal growth being approximately normal 
to the ferrous surface, and the outside posi- 
tion of the erystal growth being distorted 
to provide a smooth surface. 

The erystalline characteristics are claimed 
'o give a very high degree of ductility and 
the coating lends itself to high speed plat- 
ing. The current must not be interrupted 
to avoid laminated deposits. The electrolyte 
is zinc sulfate with a high concentration of 
sulfuric acid (20-30% free H-SO,) plus the 
addition of small amount of inorganic col- 
loids such as silica and alumina, 


Paint Spray Booth 


U.S. Patent No, 2,232,561. R. M. Rich- 
ards, assignor to Industrial Sheet Metal 
Works, Inc., Feb. 18, 1941. A wet spray 


booth improved design. 
Buffing Wheel 
(. S. Patent 2,226,624 L. W. MacFarland 
and S. Krugloff, assigned by Krugloff to Mac- 
Parla December 31, 1940. A_ sectional 
buffing wheel of novel construction. 


Anodizing Aluminum & Its Alloys 


U. S. Patent No. 2,231,086. <A. Miller & 
J Korpiun (Germany), asignors to Sherka 
Chemical Co., Inc., Feb. 11, 1941. A bath 
containing compounds of heavy metals hav- 
ing more than one stage of oxidation with 
simple acids, said compounds being soluble 
and stable in said acid bath and not being 
decomposed under the influence of the elec- 
tric current, said heavy metals being taken 
from the class consisting of manganese, co- 
balt, nickel, molybdenum, chromium and 
tungsten, and the acids from the group con- 
sisting of sulfuric acid, phosphoric acid, ox- 
alic acid and hydrogen peroxide. 

Example: 
Tungstic acid 20 grams 
Water 30 ce. 

Add this mixture to a solution of 300 
grams of sodium sulfate and 420 grams of 
citric acid in 1 liter of water, Operate at 
20-30° C., alternating current, 15-25 volts. 
Time about 30 minutes. 

Instead of the 300 grams of sodium sul- 
fate, 50 grams of sulfuric acid may be used. 
the film forming in 60 minutes at room 
temp. and with a voltage of 15-20 volts. 


Example: 
Oxalie acid 60 g./1. 
Molybdo-oxalic acid * 


Room temp. 21 volts, Alternating current. 
Example: 


Sulfuric acid 50 g./I. 
Crystal cobalt sulfate 20 “ 


Room temp, 21 volts. Alternating current. 


Corrosion Prevention of Aluminum 


U. S. Patent No. 2,231,373. M. Schenk 
(Switzerland), assignor to Emetal Electro- 
chemical Corp., Feb. 11, 1941. A process 
fer producing integral coatings containing 
titanium dioxide on articles of aluminum or 
its alloys, which comprises immersing said 
articles in an aqueous acid bath of pH 1-3.5 
appreximately, containing titanium cations 
and containing anions, said titanium cations 
being selected from the group consisting of 
those containing trivalent tetravalent 
titanium, said anions consisting of those 
which are oxygen containing and will pro- 
mote the formation of hard, adherent, opaque 
and enamel-like films on said articles and 
comprising those selected from the group 
consisting of the anions of phosphoric acid, 
chromic acid, arsenic acid and boric acid, 
and passing electric current through said 
articles as the anode. 


Example: 


Titanyl potassium oxalate 50 kg. 
TiO(KC.O,) 

Citrie acid 

Glucose 

Phosphoric acid 

Water 1,000 “ 


110 volts alternating current. 75° C, 5-6 
amps. ‘sq. dm. 

Time = until 2.5 ampere hours per square 
decimeter have passed. 


Electroplating Apparatus 


U. S. Patent 2.229423 J. L. Schueler, 
J. L. Bray and G. Holdeman, assignors to 
Purdue Research Foundation, January 21, 
1941. A machine for electroplating wire 


and the like. 
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Plating on Aluminum 


UL. S. Patent No. 2,233,410. J, Frasch 
(France), assignor to Societe de Produits 
Chimiques des Terres Rares (France), 
March 4, 1941. A process of nickel plating 
aluminum which comprises first degreasing 
as cathode in an electrolyte which contains 
several per cent of an alkali and several 
per cent of cyanide and several per cent of 
zinc sulfate or other metal more _ electro- 
positive than nickel and less electropositive 
than aluminum and thereafter electroplating 
nickel thereupon using an aqueous solution 
of polyamino-nickelo-sulfate, ammonium ace- 
tate and magnesium sulfate, Hexa-amino- 
nickelo-sulfate may be used instead of 
polyamino-nickelo-sulfate. 

Example: Degreasing solution. 


1. Manganese sulfate .......... SO% 
Sodium cyanide 
Gelatin 0.5-1% 


Cathode at less than 2 volts, preferably 
1-1.5 volts. 


2. Zine sulfate 4-6% 
Sodium cyanide 4-8% 
Potassium hydroxide 2-8% 
Dextrin 0.5-1% 


Cathodic at a minimum of 0.5-1 volt. 
Example; Plating Solution, 


Hexa-amino-nickelo-sulfate 15-45% 
Ammonium acetate l- 5% 
Magnesium sulfate 10-15% 


C.D. 0.25—6 amps./sq. dm.; 2-4 volts; 
room temp. or hot, 


Tin Recovery 

U. S. Patent 2,229,073 W. C. Gregory, 
January 21, 1941. The method of recovering 
tin from used tin cans which includes the 
steps of: dissolving the tin in an alkaline 
electrolyte and converting the materials of 
low electrical conductivity associated with 
such cans to soluble soaps by washing the 
cans with said electrolyte, converting the 
soluble soaps to insoluble soaps by adding 
sodium chloride and depositing the tin elec- 
trolytically from said electrolyte upon a 
cathode while mechanically sweeping the 
cathode with such insoluble soaps. 


Pickling Inhibitor 

U.S, Patent 2,227,804 E. C. Britton and 
F. N, Alquist, assignors to The Dow Chem 
ical Co., January 7, 1941. An alcoholic solu- 
tion of substantially copper - free mono - 
aminated phenyl-diphenyl oxide composition 
produced by reacting ammonia with mono- 
chlorinated phenyl-diphenyl oxide, said com 
position being an oily liquid distilling be- 
tween about 155° C. and about 210° C. at 
6 mm. pressure and having a specific gravity 
of about 1.06-1.08 at 150° C., a chlorine con- 
tent of about 0.0-3.5% and a nitrogen con- 
tent of about 2.9-7.6%. 


Corrosion Prevention 

U.S. Patent 2.227.945 H. R. Neilson, Janu- 
ary 7, 1941. A composition for causing 
formation of a water insoluble coating on 
ferrous metals, comprising water, phosphoric 
acid and sodium secondary alcohol sulfate 
which is left to act on the surface until dry. 
The coated surface is then treated with 
dilute ammonia solution (0.21% for ex- 
ample). 


259 


7 
in 
le 
ve 
te 
a 
ig 
“i > 
bya 
y 
= 
| 


. 


SELECTED ABSTRACTS ON 


PLATING—FINISHING—RUST PROOFING—LACQUERIN 


Cleaning Metal Strip 


U.S. Patent No. 2.234593. J. T. Ferm & 
E. W. Hoppe, assignors to Pittsburgh Cruci- 
ble Steel Co., March 11, 1941, An apparatus 
for cleaning metal strip with a plurality of 
baths and roll feed conveyor. 


Pickling Metal Strip 


U. S. Patent No, 2,234,815. F. J. Wood, 
assignor to Goodman Mfg. Co., Mar, 11, 
1941. A pickling tank equipped with noz- 
zles to spray the pickling solution under 
pressure on the strip. 


Aluminum Coating Process 


U. S. Patent No, 2,235,729. M. Schon, 
assignor to Crown Cork and Seal Co., Ine., 
Mar. 18, 1941. The method of manufac- 
turing aluminum coated sheet steel which 
comprises continuously travelling and heat- 
ing sheet steel in a reducing atmosphere for 
a sufficient length of time to raise the tem- 
perature of the metal to approximately 1300 
l., reducing the metal to a point between 
substantially 400° F. and 900° F. in a non- 
oxidizing atmosphere and introducing the 
metal without exposure to oxidizing influ- 
ences into a bath of aluminum. 


Electroformed Screen 


U.S. Patent No. 2,226,381. E. O. Norris, 
assignor to Edward ©. Norris, Ine., De- 
cember 24, 1940. A method of forming a 
fine mesh screen, which comprises the steps 
of electrodepositing metal on a metallic mat- 
rix dotted with resist areas, arresting the 
electrodeposition of metal before the aper 
tures in the deposited sheet at resist areas 
have been materially reduced, stripping the 
deposited sheet from the matrix, electrode 
positing a coating of metal on the deposited 
sheet, arresting the deposition of the coat- 
ing metal before the apertures in the sheet 
have been closed over, and etching out the 
apertures to desired size by maintaining a 
head of etching liquid on the coated sheet 
end causing the liquid to stream through 
the apertures therein, the metal of the orig- 
inal deposit being of such nature as to 
offer a higher resistance to said etching 
liquid than does coating metal. 


Buffing Wheel 


U.S. Patent 2,226,625 L. W. MacFarland 
and S. Krugloff, assigned by Krugloff to Mac- 
Farland, December 31, 1940. In a buffing 
wheel, a plurality of folded segments dis 
posed in an endless series forming an an 
nular buffing element with a substantial 
portion of the fold in each segment extend- 
ing along the inner periphery of said annular 
element and another substantial portion of 
said fold extending outwardly from said in- 
ner periphery. 
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Electroformed Sereen 


l. S. Patent No. 2,226,383, E. O. Norris, 
assignor to Edward O. Norris, Inc., De- 
cember 24, 1940. The process of enlarg- 
ing the holes of foraminous copper sheet 
without substantially reducing the thickness 
thereof, which comprises the steps of elec- 
troplating the surface of the sheet including 
the walls of the holes with chromium, ren- 
dering the chromium active to electrode- 
position of an adherent coating of copper 
over those areas that do not cover the walls 
of the holes, electroplating the said areas 
with copper, removing the chromium from 
the walls of the holes by subjecting the 
sheet to the action of hydrochloric acid, 
and subjecting the sheet to the action of a 
copper etching agent until the land width 
is reduced to a desired extent and the cop- 
per coating is removed. 


Gold Plating Ferrous Alloys 
U.S. Patent 2,227,454 J. B. Kushner, as- 
signor to B. Robinson, January 7, 1941. The 
method of electroplating gold on ferrous 
metals consisting in cleaning the article to 


. be plated in an alkaline bath, removing the 


oxide in a solution of hydrofluosilicie acid 
or a mild ionized acid bath, at the same 
time producing a mild etch, rinsing and plat- 
ing in a bath containing potassium cyanide, 
potassium carbonate, potassium gold cyanide 
and a reagent consisting of ammonium ben- 
zoate and sodium formate to suppress the 
ionization of the gold so as to cause the gold 
to be deposited in a fine adherent state and 
to cause the lowering of the attacking effect 
of the free cyanide on the article by depress 
ing the ionization to permit the gold to be 
deposited on the surface of the article before 
a tarnish film can form. 
Example: Pickle 
Cone. hydrofluosilicie 


acid 50-100 parts by volume 
35% hydrofluoric acid 5 
Distilled water 95- 50 “ 66 6 


Immerse for 30 seconds to one minute, Fluo- 

boric acid or acids of the combination of 

the silicon earth group and fluorine may be 

substituted for the hydrofluosilicie acid. 
Example: Plating Solution— 


Potassium cyanide 10 grams/liter 
Potassium carbonate 8 
Potassium gold cyanide 2 
Sodium formate * 


Iron Plating Shafting 


U.S. Patent 2,229,077 W. H. Hammond, 
Ek. I, Adolphson and W. Y. Young (Hawaii), 
January 21, 1941. A method of building up 
worn shafts comprising the steps of cutting 
dewn to an even surface of good metal, ap- 
plying a rusting solution of 1 part of hydro- 
chloriec acid, 1 part ethanol and 8 parts water 


METAL 


and allowing it to remain overnight to pro- 
vide a slightly matted surface, pickling jn 
approximate 30% sulfuric acid as cathode 
at a minimum c.d. of about 600 amp sq. ft. 
for 2-4 minutes, scratch brushing to remove 
smut, rinsing and plating in a bath of fer. 
rous sulfate and ferrous ammonium sulfate 
with a c.d. of about 80 amp/sq. ft. and a 
temperature of not less than 150° F., adding 
ferrous sulfate and ammonia to maintain the 
solution, stirring by continuous gas flow. 
maintaining the pH at above 6 and not over 
6.4 by increasing the rate of ammonia addi- 
tion to increase the pH and increasing the 
gas flow to decrease the pH. 


Bright Nickel 


U. S. Patent 2,228,991 M. L. Freed, as. 
signor to The Seymour Mfg. Co., January 
14, 1941. A brightener for nickel solutions 
consisting of ions of cobalt and at least one 
other metal consisting of cadmium, zine and 
mercury in the proportions approximating 
about 7.25 parts of cobalt to about 1 part 
of the single or combined other metals. 


Example of Brightener: 


Cobalt chloride, crystal 14 
Cadmium chloride, crystal I 
Ammonium chloride 
Nickel chloride 

Sedium sulfate, anhydrous 3% 
Sulfuric acid 2 
Water 70) 
Example of Plating Solution: 

Double nickel salts 12 oz./gal 
Single nickel salts | 
Boric acid 

Ammonium chloride 15 
Sodium chloride 0.8 
srightener 0.4 

Temperature 70° F. 


C.D. = up to 48 amp. sq. ft. 
Deposit has a bluish cast. 


Electroformed Screen 


U. S. Patent No. 2,230,868. T. C, Kuhl- 
man, Feb. 4, 1941. The process of lorming 
articles consisting of sheets of uniformly 
reticulated metal which comprises photo- 
graphing and then etching a reticulated de- 
sign upon a metal foundation composed 0! 
copper receptive to plating in a stanca 
copper sulfate solution, electroplating 
portions of said foundation, exclusive o! the 
elements of said design, with a meta! nor 
mally inert to plating in a standard copper 
sulfate solution, removing the etching 2: vund 
from the raised portions, chromium plating 
the resulting matrix, electrodeposiing 4 
copper film from said solution on th raised 
elements of the design and_ stripping th 
resultant reticulated metal sheets | the 
matrix. 
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.mersion Lead Plating 


rs. Porent Ne. 2,230,602. J, D. Sullivan, 
Battelle Memorial Inst., Feb. 4, 
| wethod of forming a lead coating 


face of a metal or alloy which 
yntacting said surface with an 
queous solution containing an 
id compound and at least 5 g./l. 
selected from the class 
onsisting of alkali metal and alkaline earth 
-vanides, for a sufficient time to form a 
permanent lead coating of substantial thick- 
eee on said surface without aid of exter- 
aes applied electric potential, said metal 
or alloy being from that group of metals 
which when immersed in said solution have 
higher electrode potentials than lead. The 
olytion may also contain a substance se- 
ected from the class consisting of alkali 
hydroxides, oxalates, tartrates, silicates and 
citrates. The patent claims a lead content 
of from 0.1-10 g./1. 

Example For iron or steel. 


the 
compr! 


alkaline 


1. Lead nitrate 6 

Sodium cyanide 100 
Temp. 180°-200 F. 
Lead monoxide 5 
Caustic soda 100 5 
Sodium cyanide 10 
Nekal BX 2a ” 
Temp. 180°-200° F. 

3. Lead monoxide 
Caustic soda 100 7 
Sodium cyanide 50 
Nekal BX 0.05 
Room temperature. 

FKrample: For copper or zine. 

1. Lead monoxide 3 
Caustic soda 100 7 
Sodium cyanide 25 


Room temperature. 


Zine Plated Article 

lS. Patent No. 2,231,967. U. C. Tainton, 
Feb. 18, 1941. <A> ferrous article having 
an adherent electrozine coating of substantial 
thickness, said coating being coarsely crys- 
talline with the erystals substantially con- 
tinuous from the ferrous surface to the out- 
side surface of the coating, the axes of 
crystal growth being approximately normal 
to the ferrous surface, and the outside posi- 
tion of the erystal growth being distorted 
to provide a smooth surface. 

The crystalline characteristics are claimed 
to give a very high degree of ductility and 
the coating lends itself to high speed plat- 
ing. The current must not be interrupted 
to avoid laminated deposits. The electrolyte 
is zine sulfate with a high concentration of 
sulfuric acid (20-30% free H2SO.) plus the 
addition of small amount of inorganic col- 
loids such as silica and alumina, 


Paint Spray Booth 


lV. S. Patent No. 2.232.561. R. M. Rich- 
ards, assignor to Industrial Sheet Metal 
Works, Ine, Feb. 18, 1941. A wet spray 


booth of improved design. 
Buffing Wheel 
U.S. Patent 2,226,624 L. W. MacFarland 
and S. Krugloff, assigned by Krugloff to Mac- 
Parla December 31, 1940. A_ sectional 
buffing wheel of novel construction. 


Anodizing Aluminum & Its Alloys 


U. S. Patent No. 2,231,086. A. Muller & 
J Korpiun (Germany), asignors to Sherka 
Chemical Co., Inc., Feb. 11, 1941. A bath 
containing compounds of heavy metals hav- 
ing more than one stage of oxidation with 
simple acids, said compounds being soluble 
and stable in said acid bath and not being 
decomposed under the influence of the elec- 
tric current, said heavy metals being taken 
from the class consisting of manganese, co- 
balt, nickel, molybdenum, chromium and 
tungsten, and the acids from the group con- 
sisting of sulfuric acid, phosphoric acid, ox- 
alic acid and hydrogen peroxide. 

Example: 
Tungstic acid 20 grams 
Water 30 ce. 

Add this mixture to a solution of 300 
grams of sodium sulfate and 420 grams of 
citric acid in 1 liter of water, Operate at 
20-30° C., alternating current, 15-25 volts. 
Time about 30 minutes. 

Instead of the 300 grams of sodium sul- 
fate, 50 grams of sulfuric acid may be used, 
the film forming in 60 minutes at room 
temp. and with a voltage of 15-20 volts. 
Example: 

Oxalic acid 60 g./l. 
Molybdo-oxalie acid 
Room temp. 21 volts, Alternating current. 
Example: 


Sulfuric acid 50 g./l. 
Crystal cobalt sulfate 


Room temp, 21 volts. Alternating current. 


Corrosion Prevention of Aluminum 


U. S. Patent No. 2,231,373. M. Schenk 
(Switzerland), assignor to Emetal Electro- 
chemical Corp., Feb. 11, 1941. A process 
fer producing integral coatings containing 
titanium dioxide on articles of aluminum or 
its alloys, which comprises immersing said 
articles in an aqueous acid bath of pH 1-3.5 
appreximately, containing titanium cations 
and containing anions, said titanium cations 
being selected from the group consisting of 
those containing trivalent tetravalent 
titanium, said anions consisting of those 
which are oxygen containing and will pro- 
mote the formation of hard, adherent, opaque 
and enamel-like films on said articles and 
comprising those selected from the group 
consisting of the anions of phosphoric acid, 
chromic acid, arsenic acid and boric acid, 
and passing electric current through said 
articles as the anode. 


Example: 


Titanyl potassium oxalate 50 kg. 
TiO(KC.O,) 

Citric acid * 

Glucose 

Phosphoric acid 

Water 1,000 “ 


110 volts alternating current. 75° C, 5-6 
amps. ‘sq. dm. 

Time = until 2.5 ampere hours per square 
decimeter have passed. 


Electroplating Apparatus 


U. S. Patent 2.229423 J. L. Schueler, 
J. L. Bray and G. Holdeman, assignors to 
Purdue Research Foundation, January 21, 
1941. A machine for electroplating wire 


and the like. 


METAL FINISHING. May, 1941 


Plating on Aluminum 


Ll. S. Patent No. 2,233,410. J, Frasch 
(France), assignor to Societe de Produits 
Chimiques des Terres Rares (France), 
March 4, 1941. A process of nickel plating 
aluminum which comprises first degreasing 
as cathode in an electrolyte which contains 
several per cent of an alkali and _ several 
per cent of cyanide and several per cent of 
zinc sulfate or other metal more electro- 
positive than nickel and less electropositive 
than aluminum and thereafter electroplating 
nickel thereupon using an aqueous solution 
of polyamino-nickelo-sulfate, ammonium ace- 
tate and magnesium sulfate, Hexa-amino- 
nickelo-sulfate may be used instead of 
polyamino-nickelo-sul fate. 

Example: Degreasing solution. 


1. Manganese sulfate .............. 3-5% 
Sodium cyanide . 
2-8% 
Gelatin .. 0.5-1% 


Cathode at less than 2 volts, preferably 
1-1.5 volts. 


2. Zine sulfate 4-6% 
Sodium cyanide 4-8% 
Potassium hydroxide 2-8% 
Dextrin 0.5-1% 


Cathodic at a minimum of 0.5-1 volt. 
Example; Plating Solution, 


Hexa-amino-nickelo-sulfate 15-45% 
Ammonium acetate l- 5% 
Magnesium sulfate 10-15% 


C.D. 0.25—6 amps./sq. dm.; 2-4 volts; 
room temp. or hot, 


Tin Recovery 

U. S. Patent 2,229,073 W. C. Gregory, 
January 21, 1941. The method of recovering 
tin from used tin cans which includes the 
steps of: dissolving the tin in an alkaline 
electrolyte and converting the materials of 
low electrical conductivity associated with 
such cans to soluble soaps by washing the 
cans with said electrolyte, converting the 
soluble soaps to insoluble soaps by adding 
sodium chloride and depositing the tin elec- 
trolytically from said electrolyte upon a 
cathode while mechanically sweeping the 
cathode with such insoluble soaps. 


Pickling Inhibitor 


U. S, Patent 2,227,804 E. C. Britton and 
F. N, Alquist, assignors to The Dow Chem 
ical Co., January 7, 1941. An alcoholic solu- 
tion of substantially copper - free mono - 
aminated phenyl-diphenyl oxide composition 
produced by reacting ammonia with mono- 
chlorinated phenyl-diphenyl oxide, said com- 
position being an oily liquid distilling be- 
tween about 155° C. and about 210° C. at 
6 mm. pressure and having a specific gravity 
of about 1.06-1.08 at 150° C., a chlorine con- 
tent of about 0.0-3.5% and a nitrogen con- 
tent of about 2.9-7.6%. 


Corrosion Prevention 


U.S. Patent 2.227.945 H. R. Neilson, Janu- 
ary 7, 1941. A composition for causing 
formation of a water insoluble coating on 
ferrous metals, comprising water, phosphoric 
acid and sodium secondary alcohol sulfate 
which is left to act on the surface until dry. 
The coated surface is then treated with 
dilute ammonia solution (0.2—1% for ex- 
ample). 
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NeW AND SUPPL 


NEW PROCESSES, MATERIALS AND EQUIPMENT FOR THE METAL INDUSTRY 


Chromium Plating with Selenium 
Rectifier 


W. Green Electric Co., 130 Cedar St., 
New York, have announced the results of 
chromium plating tests made with the com- 
pany’s selenium type rectifier “Selectro- 
plater” as a source of current. 

The tests were made at Brust Bros., 
Brooklyn, N. Y., who specialize on chro- 
mium plating and the tests were super- 
vised by Adolph Bregman executive secre- 
tary of the Masters’ Electro-Plating As- 
sociation. The rectifier was hooked up to 
one of the decorative chromium plating tanks 
with Mr. Brust and his foremen personally 
handling the job. 


The plating tests were made progressively, 
raising the voltage from 1 to 6 volts, with 
runs from 2 to 4 minutes, and in each 
case, a perfect result was reported. The 
tests were made to demonstrate that recti- 
fiers perform satisfactorily for chromium 
plating, and the test reports indicated that 
the rectifiers are entirely suitable for chro- 
mium plating. 


New Respirator for Type A 
(Silica), Lead and Nuisance 
Dusts 


A new respirator, said to incorporate in- 
creased comfort and fully efficient protec- 
tive features, is announced by Chicago Eye 
Shield Company, 

Called the “Cesco No. 94 Healthguard 
Respirator,” the unit carries a recently is- 
sued approval by the U. S. Bureau of Mines 
(Approval Number BM-2142), for protec- 
tion against type A (Silica), lead and 
nuisance dusts. 

Outstanding among improvements claimed 
for the new respirator, is the manner in 
which the soft-moulded rubber face-piece 
fits low on the nose. This feature is said 
to eliminate obstacles to vision and en- 
ables the user to wear spectacles or goggles 
in conjunction with the respirator. 

Operating features include a specially de- 
signed metal filter box that guards replace- 


able filters, with an overall filtering area of 
approximately 40 sq. in, to promote easier 
breathing.. Newly designed exhale valve 
incorporates a speaking diaphragm to permit 
a normal exchange of conversation. 

The manufacturer states that the new 
No. 94 Respirator functions with a high de- 
gree of efficiency against all common dusts, 
making it unnecessary to change filters 
under average conditions. 

Those confronted with dust problems who 
may be interested in obtaining more in- 
formation about the protection claimed for 
the New No. 94 Respirator, may write to 
Chicago Eye Shield Company, Dept. 29, 2362 
Warren Boulevard, Chicago, Ill. 


Automatic Sandblast 


Leiman Bros., Inc., 101 LL4 Christie 
Street, Newark, N. J., have developed a new 
type automatic cabinet sandblast for clean- 
ing metal cylinders and shells. 

It is a four-nozzle machine for cleaning 
or finishing the inside and outside of tubing 
or solid pieces of work. 

This cabinet sandblast is equipped with 
two rotating fixtures for holding and turning 
the pieces of work. The vertical nozzles 
travel longitudinally to clean or finish the 
outside surface of the revolving pieces on 
the fixture, while the side nozzles are used 
for cleaning the inside of any article which 
may be hollow. 

The machine is all self-contained, the 
sand placed in the lower tapered section 
being automatically fed to the nozzles by 
means of the air pressure when it drops to 
the bottom of the machine again and is used 
over and over again. 

The machine is heavily constructed of 


Dust respirator. 


Automatic sandblast. 


sheet steel and all parts welded. [t js 
equipped with a foot control lever by means 
of which the flow of the sand at the blas 
nozzles may be started or stopped by the 
attendant at will, 

The lever shown at the top of the cabinet 
is used for the purpose of raising and lower. 
ing the nozzles in order to vary the surface 
effected as required in sandblasting any 
articles in the cabinet. 

The rotating fixtures are motor driven but 
they may also be arranged for hand manipu. 
lation if so desired. 

In operation, the front door is closed, 
when the progress of the work may be 
readily observed by means of the glass win. 
dow directly over this door. 

The machine, with its four blasting nozzles, 
it is said, may be adapted for a wide variety 
of work in metal, glass, plastics, Bakelite 
and any composition. Size of cabinet 36 x 
48 inches; height of cabinet 68 inches. 


Tin Flux 


A special tin flux called “Fas-Tin-Flux” 
is made by the Hanson-Van Winkle-Munning 
Company, Matawan, N. J. This product is 
a liquid of the zinc chloride type for use in 
hot tinning, in the manufacture of Terne 
plate (lead-tin alloy) and for soldering. Con- 
taining special addition agents to assure 
fast action, it is so made that it will be 
free from uncombined hydrochloric acid. A 
gallon weighs about 15 pounds and the 
standard 55-gallon drum contains about 800 
pounds net. 

Wherever possible, “Fas-Tin-Flux” should 
be used at full strength, but it may be 
diluted if desired. The preferred cycle for 
hot tinning is as follows: 


Professional 
Directory 


G. B. HOGABOOM, JR. & CO. 
Consulting Chemical Engineers 
Solution analysis, plant design, process de 
velopment. Testing of deposit position 

thickness, porosity, salt spray. 


352 Mulberry St. Newark, N. J. 


Any plating solution analyzed for $1. 
Reagent solutions for analyzing 2c. pt 
Platers’ Laboratory Service 
P. O. Box 59, Elizabeth, N. J. 
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| Remove grease from the work, rinse, 
pickle, cold rinse, dip in Fas-Tin-Flux and 
then into the tin pot. As far as possible, 
| a flux fusion made from Fas-Tin-Flux should 
be kept on the tin pot and the entering 
work should pass through it. Close control 
of these features assures smoother coats, 


jess pin holes or craters and longer resist- 
to the salt spray test. One of the 


pare of this material for refrigerator racks 
‘. has increased his salt spray test figures 
ans from 48 hours to about 125 hours, and 240 
last hours are realized quite frequently. 
the Extensive technical data are available to 
prove that rinsing after hydrochloric acid 
- pickling must be done carefully and thor- 
rer oughly to remove all the ferrous chloride 
ace possible. The more completely this is re- 
ny moved, the less scruff (similar to dross) is 


produced. A mere dip in cold water is not 
™ effective. A longer rinse in cold running 
water is better, and if the work can be 
scrubbed while in the water, the results are 
ed even better. This rinsed work should be 
put in the Fas-Tin-Flux at once to avoid 
ha any rusting. The formation of a film of 
greenish ferrous salts is certain to lead to 
poor coatings. 

Fas-Tin-Flux may. be poured on molten 
tin without danger of explosion. It will 
form a foamy flux blanket, which will tend 
to harden unless it is constantly supplied 
with water by a drip. This is intentional 
because zine chloride is most effective as a 
flux when water is supplied with it to form 
hydrochloric acid gas in the fusion. If 
necessary, as much as 100 pounds of water 
can be used with each pound of Fas-Tin-Flux 
placed on the molten metal. Increased use 
of water leads to brighter coats. 

Broadly speaking, the consumption of a 
zinc chloride tin flux depends on the amount 
of actual zine chloride contained in the flux. 
Fas-Tin-Flux contains about 69% solids and 
31% water. Common 50° Baume zinc chlor- 
ide contains 47.4% solids, and the fast 50° 
flux about 51% solids. Approximately 135 
pounds of these fluxes will be required to 
do what 100 pounds of Fas-Tin-Flux will 
accomplish. Aside from the 2% to 4% sav- 
ings in freight, the more concentrated flux 
is preferable chemically. 


Nylon Brushes 


Newly developed nylon bristled brushes 
which are said to resist many chemicals have 
been introduced to eliminate troublesome 
“semi-bottlenecks” of production in the 
electroplating industry, technologists of E. I. 
du Pont de Nemours & Company, Wilming- 
ton, Del, advise. 

Interruptions for bristle replacement in 
the brush electroplating process have been 
sharply reduced, with a correspondingly 
speeded productive rate, by the use of nylon 
in place of imported hog bristle. 

In some new processes, users of plating 
brushes reported, strong chemical compounds 
forbade the use of any bristles but nylon. 
These processes included new types of silver 


and cadmium solutions in which hog bristles 
swiftly deteriorated. 

Deve lopment nylon electroplating 
brus} engineers emphasize, frees the 
brush-plating industry from its previous de- 
Pendence upon uncertain supplies of the 
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STAINLESS STEEL POLISHING COMPOUNDS 


Are Proven Every Day in Every 
Kind of a Metal Working Plant 


long hog bristles obtained from the Orient. 

It has been found that hog bristles matted 
together badly, which prevented their pick- 
ing up correct amounts of solution. They 
also deteriorated rapidly in cyanide and 
certain strong acid solutions. Extensive tests 
in the laboratory and in actual industrial 
operations show nylon bristles to be prac- 
tically unaffected by normal plating solu- 
tions, 

Bristles of the first brushes made for port- 
able brush-plating equipment were ten thou- 
sandths of an inch in diameter. They held 
the electrolyte well but tended to scratch 
the thin, non-porous coats of such soft de- 
posits such as silver. A softer brush was ob- 
tained by reducing the bristle diameter to 
five thousandths of an inch. 


New Type Metallizing Gun 


The Metallizing Engineering Co., Inc., 
21-1] 41st Ave., L. I. City, N. Y., have an- 
nounced the development of a new type 
metallizing gun called “Metco—Type 2E”. 

The metallizing process is said to be par- 


Tell us about your toughest job, and we'll be glad to send the “4-A” 
product that will solve your problem. 


CEMENT AND THINNER 


Instead of glue, use ““4-A”’ Cement and Thinner, a uniform 
substitute for polishing Wheels, Belts, Buffs, Rolls, etc. 


Samples of Compound or Cement sent on request. 


HARRISON & COMPANY 


“4-A” Polishing Compounds Are Faster, More Efficient, More Economical 
for Polishing, Mirror Finishing of All Kinds of Steel, Including Stainless 
Steel and Other Alloys. 


Use it on any kind of a wheel, soft, hard, medium. Results will speak 
more eloquently than anything we could say. 


No obligation, of course. 


ticularly advantageous for the restoration of 
worn machine parts of all kinds, such as 
bearing surfaces, rolls, shafts, pump rods, 
press fits, repairing casting defects, ete., 
using plain carbon steel, stainless steel, cop- 


New metallizing gun. 
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Speedy production with safe operation! 
isn’t that what you want in your pick- 
ling room these days? A big help in 
this direction is light-weight equip- 
ment of Monel. 

This high-nickel alloy is exception- 
ally tough, strong and resistant to cor- 
rosion. Also easy to weld, with welds 
as strong and corrosion resistant as the 
parent metal, Monel assures for pick- 


Boost payloads, speed 
production with 
pickling baskets of 
all-welded Monel 


Monel baskets 40 in. x 13/2 in. x 
12. in. deep, made from .156 
gauge sheet, lifting books from 
5/16 in. x 1 in. hot rolled Monel 
flats, by Youngstown Welding & 
Engineering Co., Youngstown, 
Obio. Used for handling and 
pickling forgings in large Detroit 
auto plant, these 7 baskets are 
part of an order for 30. 


ling equipment lasting strength com- 
bined with light weight. 

Proof of the value of Monel pickling 
equipment? One of Detroit's big auto 
manufacturers some years ago tried out 
2 Monel baskets. Result: The baskets 
shown above, part of an order for 30, 
make a total of 72 since ordered by 
this concern. 

Full information on use of Monel 
for crates, baskets, chains and other 
pickling equipment gladly mailed on 
request. Address: 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N. Y. 


‘Monel’ is registered trade-mark of The 
International Nickel Company, Inc... which is 
applied to a nickel alloy containing approxi- 


MONEL 


per alloys and nickel alloys. The process 


is also widely used for the application of 
corrosion resistant coatings of zinc, alumi- 
num, lead, tin and other metals, to all types 
of equipment ranging from nuts and bolts 
to steel bridges, water tanks and_ ships. 
Aluminum coatings have proved successful 
in retarding heat corrosion or oxidation on 
exhaust manifolds, furnace parts simi- 
lar equipment. 

The metal wire is automatically fed into 
the gun at an adjustable speed, where it is 
melted by means of concentrated flame, 
atomized by compressed air and sprayed on 
any base material. The gun may be used 
as a hand tool for coating large structures 
with zinc, aluminum, lead or other metals, 
or as a lathe tool for building up worn 
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motely two-thirds nickel and one-third copper. 


shafts, rolls, plungers, ete., with steel, stain- 
less steel, Monel metal, bronze or any other 
metal obtainable in wire form. 

The Type 2E gun has two new outstand- 
ing features, the “controlled power unit”, 
which is said to give absolutely uniform 
and steady wire feed for production service, 
eliminates the need for gear changes and 
the “universal gas head” allows the use of 
acetylene, propane, hydrogen, natural or 
manufactured gas with balanced pressures 
and without changing heads. 

On the previous guns, the wire feed has 
been controlled by regulating the flow of 
air to the air turbine which provides the 
power for feeding the wire. This method 
had the disadvantages of considerable speed 
fluctuation under varying load, requiring 


METAL 


constant regulation by the operator low 
power output at the slower speeds king 
gear changes necessary. The “c led 
power unit” controls the wire sp = 
means of a governor, operating on the power 
absorption principle, thus allowins 
power input at all times and elin iting 
speed fluctuations under varying loads and 
the necessity for changing the gears in the 
gun, 

To change from one fuel gas to another, 
previous guns required either a change of 


gas heads, or the use of unbalanced gas 
pressures, which caused difficult lighting 
and danger of backfires. The new gas head 
allows operation on any of the usual fyel 
gases with balanced pressures, without 
changing heads or dismantling the gun in 
any way. 

In addition this gun, according to the 
manufacturers, has improved spraying char- 
acteristics. Extremely fine coatings are 
claimed to be obtained at production speeds, 
and this combined with simplified adjust. 
ments, permits continuous operation with 
maintained speed and quality. Improved 
nozzle and jet construction reduce gas con- 
sumption and result in the deposit of a max. 
mum efficiency and economy. Lightweight, 
perfect balance and easy hand grip combine 
to eliminate operator fatigue. Maximum 
air pressure required is only 65 p.s.i. Rug. 
ged in construction this gun is said to be 
ideal for heavy duty metal spray work. 

The complete tool is extremely light, 
weighing only 4% Ib. The gear case is 
made of aluminum alloy and is completely 
sealed. Simple two-piece case construction 
combined with removable drive gear and roll 
make the unit easy to clean and inspect. 
Precision ball bearings are used throughout. 
Bearing housings constructed of brass are 
mounted in the case. All parts effecting 
alignment are assembled with dowel pins 
or cylindrical fits. Alignment is not de- 
pendent on threaded sections. Worms are 
cut integral with their shafts and are 
ground after hardening. Wire nozzles are 
of bronze with a hardened, heat-proof lining 
which will not fuse or stick to the metal 
being sprayed. Gas head is made of a 
dense pressure tight bronze, and separated 
completely from the case assembly, eliminat- 
ing any danger of inflammable gases co! 
lecting in the case. All parts are com- 
pletely interchangeable, and may be assem- 
bled without adjustments. 


New Pre-finished Metals 


The introduction of several interes ing, 
new crimped designs in bonded pre-finished 
metals has been announce: by the American 
Nickeloid Company, Peru, Illinois. 


New designs of pre-finished metals 
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On these, termed a “ye” crimp”, is 
n horizontal, diagonal, square, and 
diam patterns in a variety of metal 
thickne=-es. Sheet size available in most 
pattern= ip to 24 x 36”. 

The second design, termed an “oval 
< introduced in two widths — 4%” 


avail: 


crimp. 3 
we in long, continuous coils, and in 
cages anging from 0.010” to 0.015”. 


Joth crimps are offered in bright or satin 
finishes of nickel, brass, chromium, or cop- 
per el etro-bonded to basic metals of steel, 
zine, or brass, 

The rounded contour of the oval crimp 
makes it very adaptable for inlay purposes, 
and it is finding a ready market in this 
Geld. The crimp is being offered for a 
variety of purposes including reflectors, 
stove pads, electrical appliances, display 
stands, signs, and any application that re- 
quires a new decorative treatment. 

“The manufacturer states samples of the 
two new patterns will gladly be supplied to 
interested users. 


New Polishing and Buffing Lathes 


Bruce Products Corporation, 5712 Twelfth 
Street, Detroit, Mich., announce the addi- 
tion of several new models of polishing and 
buffing machinery. 

Features incorporated in these new ad- 
justable speed and selective speed models 
are: 

Wheel spindle bearings are high capacity, 
precision type, full floating mounted, effec- 
tively enclosed to eliminate leakage of lubri- 
cant and entrance of abrasive dust. 

Wheel spindles are all precision machined 
from \1335 SAE alloy steel and each spindle 
is checked for dynamic balance. All lathes 
having a maximum speed of 3600 R.P.M. 
are tested for a critical speed of 4200 
R.P.M.. thereby allowing a generous margin 
for a factor of safety. Models operating 
higher than 3600 R.P.M. carry the same 
generous margin. 


\-belt sheave on wheel spindle is accu- 


ratelys machined and balanced wheel 
spindle prior to assembly. Integral with the 
sheave member is a tubular extension, pro- 


vided with four slots to permit the plunger 
type spindle lock pin engaging same in four 
stations. Sheave is positively anchored to 
spindle 


\-belts are supplied in matched sets. Two 
Its used for 3 HP.:; three for 5 
lour for 742 HP. and five for 10 HP., all 


belts of “B” section. 


ators working at new polishing and 
buffing lathe. 
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IS IMPORTANT IN 


PLATING OPERATIONS, TOO 


Miccro Products offer time-saving advan- 
tages that can be extremely important at 
the present time. 
for plating racks, Miccro Supreme Stop-Off 
Lacquers and Miccrolite are applied quickly 
and are very fast drying. The required num- 


As protective coatings 


ber of coats can be applied in one day and 


the racks can be used the next. 


Of even more importance, these protective coating materials are made 


for use in your own plant. 


You experience none of the delays caused by 
dependence on outside sources of supply for handling the work. 


If racks 


should be damaged in process, they can be touched up immediately with 
the patch becoming an integral part of the entire coating. 


Miccro Supreme Stop-Off Lacquers, used for masking parts for hard 
chromium plating, dry very rapidly and can be removed quickly and easily 


after plating. 


Miccrolac—the new water-white material used to protect 


and beautify natural and plated finishes—also provides unequalled time- 


and labor-saving features. 


Miccro Products will definitely meet your requirements in aiding to 


speed production. 


Write for full information. 


Miccro Supreme STOP-OFF LACQUERS 
MICCROLAC 


MICHIGAN CHROME & CHEMICAL CO. 


6348 EAST JEFFERSON 


MICCROLITE . 


DETROIT, MICHIGAN | 


Bases are of sufficient weight to provide 
rigidity and stability for heavy duty service. 

Adjustable speed single or double spindle 
lathes are equipped with Reeves Moto-Drive 
internal mechanisms, easily adjusted through 
the speed ranges by small indicators on the 
top of the lathe. The shafts on these 
mechanisms are hard chrome plated and 
will never corrode or wear during the life 
of the machine, 

3ruko’s Machine Division catalogue cover- 
ing full specifications on all models will be 
sent on request. 


Manufacturers 
Literature 


Abrasive Materials 
The Abrasive Co., Division of Simonds 


Saw and Steel Co., Tacony and Fraley Sts., 
Philadelphia, Pa., have issued a new beau- 


1941 


tifully illustrated “Plant View Book” show- 
ing in complete detail the various manu- 
facturing processes and plant facilities used 
in the production of the company’s grind- 
ing wheels and abrasive materials. The book 
is 11” x 14” in size with 24 pages and 
cover. It is largely pictorial, with clear 
photographs of both outside views of parts 
of the plant, and of inside views of the 
various processing steps from the start of 
the manufacture of grain to the finish of 
bonded wheels. The company will be 
pleased to send copy to interested plant 
executives and operating officials. 


Burn Kit 


The Mine Safety Appliances Co., Brad- 
dock, Thomas and Meade Sts., Pittsburgh, 
Pa., have issued a folder describing and 
illustrating the “Foille Spray Kit” for first- 
aid treatment for burns. The kit includes 
a spray gun with material contained therein 
for ready treatment of burns. 
equipment, such as bandages, scissors, oil, 


Accessory 


ete., is included. 
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Power Spray 
Washing Machine 


This machine is expressly designed for 
washing parts with a minimum operat- 
ing cost. Mechanical force of the spray 
plus the chemical action of the alkaline 
solution or water solvent removes every 
particle of buffing compound from dif- 

ficult surfaces and crevices. 


METALWASH wmotonizep 


Washing Machines and Rinse Tanks for Job 
Shops and Plant Inter-Departmental Use 


METALWASH Machines are the result of 16 years of research and 


engineering experience. 
al Other types of auxiliary wash and rinse equipment are available, 


e. which have been built to order for special requirements of various 


classes of plating establishments. 

Our engineering department will be 
glad to consult with you on your par- 
ticular problem. 


Control 
Rinse Tank 


This unit is used in plating rooms 
where quick efficient rinsing is accom- 
plished without the necessity of the 
plater relinquishing his work or plating 
rack. Powerful sharp cutting sprays, 
constantly brushing downward on the 
work remove heavy plating fluids and 
insure perfect rinsing. 


~ The unit is connected to the water 
supply line; and can also be furnished 
for both hot and cold water. 


METALWASH MACHINERY CO., Inc. 


27-29 Haynes Avenue Newark, N. J. 


Companies that make their prod- 
uct look worth the difference to 
the buyer use Paramount Brand 
Felt Polishing Wheels to polish 
the base metal, knowing that to 
have the best finish, you must 
start right, which means, Para- 
mount Felt Polishing Wheels, 


Ask Your Supplies Salesman 
for PARAMOUNT BRAND 


WINCHESTER 
MASS - 


Cleaners 


Magnuson Products Corp., 3rd and Hovt 
Sts., Brooklyn, N. Y., have rece: pub- 
lished a folder describing various cleaning 
compounds made by the company for clean. 
ing car exteriors, air conditioning units and 
other parts of rolling stock. The adyan. 
tages of the company’s cleaners are outlined 
and directions are given for their use, 


Metallizing 


Metallizing Engineering Co., Inc., 21.97 
4lst Ave., L. I. City, N. Y., have just issued 
a new 16-page informative bulletin No. 42, 
entitled, “Metco Metallizing Equipment and 
the Metallizing Process”, which gives jp. 
formation on production and maintenance 
work, using the company’s metallizing 
process. The bulletin describes in detail 
the company’s new metallizing spray gun, 
“Type 2E”, as well as the standard “Type 
E Gun”. Various accessories are also de. 
scribed. The metallizing process is used 
for rehabilitating worn shafts and other 
rotating machinery as well as for protecting 
metal surfaces against corrosion and other 
chemical attack. 


Metal Working Processes 


Wayne Chemical Products Co., 9600 Cope- 
land Ave., Detroit, Mich., have available a 
new folder catalog which consists of a 
folder containing separate literature on the 
company’s various products, designed for 
the metal working industry. These products 
include rust-proof materials, drawing com- 
pounds, solders, polishing compounds, lubri- 
cants, cleaners, soaps and fluxes. 


Porcelain Enamels 


Porcelain Enamel & Mfg. Co., Baltimore, 
Md., describe the company’s porcelain 
enamels, both ground coats and cover coats, 
in a recently published, illustrated, folder. 


Rubber Goods 


Paramount Rubber Service, Inc., 1430 
Rosedale Court, Detroit, Mich., have re- 
cently published literature describing vari 
ous solid rubber and rubber coated products 
made by the company. These include anode 
savers for plating of scrap metal, rubber 
coated plating racks, rubber acid pitchers 
and various handy tanks. 


Rubber Paint 


Paramount Rubber Service, Inc., 1430 
Rosedale Court, Detroit, Mich., describe 
their rubber paint in a recent bulletin. The 
paint is said to be ideal for protection of 
metals, concrete, stone, etc., against abra- 
sion and corrosion. It is available in black 
and gray colors. It is claimed that 1 gallon 
will cover 300 sq. ft. of metal. Results of 
a 1000-hour abrasion test are also described 
to illustrate the resistance of this rubber 
paint to mechanical abrasion. 


| New Books 


Proceedings of the 43rd Annual Meeting 
Vol. 40, 1940. Published by the American 
Society for Testing Materials, Philadelphis, 
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Ps. Size 9” x 6"; 1361 pages. Price: $8.50, 
heavy paper binding; $9.00 cloth; $10.00, 
half-leath« r. 

These Proceedings, issued annually in 
one volume (prior to 1939 the volumes 
were in two parts) include the many im- 
portant committee reports and appended 
material presented at the annual meeting, 
and the technical papers and discussions 
affording valuable data and information on 
the properties and tests of engineering 
materials. 

Not only do the reports of A.S.T.M. com- 
mittees give full details of the important 
recommendations on _ specifications and 
standardized test methods for materials, 
but in many cases they include important 
data and information in the form of ap- 
pended reports or papers. Nine of the 
reports pertain to ferrous metals, including 
steel, cast iron, corrosion of iron and steel, 
magnetic properties, malleable iron castings, 
fatigue of metals, effect of temperature on 
the properties of metals, and iron-chromium- 
nickel and related alloys. The latter report 
includes an appended item on inspection of 
stainless steel architectural structures. Other 
appended papers cover a study of effect of 
variables on the creep resistance of steels 
and a list of published reports with refer- 
ence to tests on 0.35 per cent carbon steel 


Seven reports involve non-ferrous metals 
including copper and copper alloy wires for 
electrical conductors, non-ferrous metals and 
alloys, corrosion of non-ferrous metals and 
alloys, electrical heating, electrical resis- 
tance and electric furnace alloys, copper and 
copper alloys—cast and wrought, die cast 
metals and alloys and light metals and 
alloys—cast and wrought. 


Subjects of other reports include paint, 
varnish, lacquer and related products; pe- 
troleum products and lubricants (three pro- 
posed methods appended); gaseous fuels; 
road and paving materials (proposed method 
and specification appended) ; coal and coke; 
paper and paper products; timber; bitu- 
minous waterproofing and roofing materials; 
electrical insulating materials; rubber prod- 
ucts (three proposed methods appended) ; 
soaps and other detergents (two proposed 
specifications appended) ; textile materials; 
naval stores; soils for engineering pur- 
poses; water for industrial uses; and plas- 
tics, 

A considerable portion of the Proceed- 
Ings papers relate to ferrous non- 
ferrous metals (including the tension test 
symposium, 450 pages). Several papers re- 
late to questions of corrosion, the effect of 
Protective coatings on the corrosion fatigue 
strength of steel, fatigue tests on zine 
coated steel wire, the fatigue strength of 
“inch diameter axles and of porous metals. 


There are also papers relating to materials 
at high temperatures and an_ interesting 
discussion on high speed tension tests at 
elev ited temperatures, 

Three of the non-ferrous metals papers 
Pertain to lead cable sheathing and cover- 
ings and four papers comprise a topical 
discuss On anodic coatings. 

_ Ther are extensive papers on cements, 
oo and concrete mixtures, concrete 
t 


ind volume changes, relation of water 


point speed control all the way from 1500 to 
3000 RPM. The “VRO” is big, tough . . . built 
for hard service . . . yet incorporates the lateset 
design features. The “overhang” permitting 


SPEED CHANGES—1500—3000 RPM INSTANTLY 
WITH HAMMOND’S NEW ‘'VRO” POLISHING LATHE 


* POLISHING 
* BUFFING 


COLOR 
BUFFING 


Better and more uniform 
finish invariably is the result 
with HAMMOND’S new 
“VRO” Variable Speed Polish- 
ing Lathe . . . because it keeps 
peripheral speed constant as 
wheels wear down. 

The dial control . . . mount- 
ed directly in front of the 
operator . . . does it. It’s sensi- 
tive to the slightest touch . . . 
gives you instant, point-by- 


awkward shapes to be brought up to the wheel 
without difficulty is an outstanding feature. 

But you'll want to know all about it . . . so 
write today for BULLETIN No. GP-30. 


OR ASK ABOUT ROTARY OR STRAIT-LINE AUTOMATICS 


HAMMOND MACHINERY BUILDERS, 
DOUGLAS AVE.=: 


Eastern Branch —71 West 


absorption and strength of brick to abrasive 
resistance. 

A miscellaneous group of papers com- 
prises four discussions on asphalt and as- 
phalt tests, oxidation of mineral insulating 
oil, creep in ropes and cords, and two in- 
teresting papers on accelerated weathering 
of transparent plastics and the sorption 
of water by plastics. 


Obituaries 


Louis Kahlenberg 


Louis Kahlenberg, professor of chemistry 
at the University of Wisconsin, died March 
18 in Florida. 

Dr. Kahlenberg was born in Two Rivers, 
Wis., January 27, 1870. He received the 
B.S. degree from the University of Wis- 
consin in 1892 and the M.Sc. in 1893, and 
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INC. 


* KALAMAZOO, MICHIGAN 
23rd Street, New York City 


in 1895 was granted the Ph.D. summa cum 
laude by the University of Leipzig. The 
same year he joined the staff of the Uni- 
versity of Wisconsin, being instructor from 
1895 to 1897, assistant professor of physical 
chemistry from 1897 to 1900, professor from 
1900 to 1907, professor of chemistry since 
1907, and from 1908 to 1919 chairman of 
the Chemistry Department and director of 
the course in chemistry. 

He was the author of many books, mono- 
graphs, and articles on scientific subjects, 
including “Laboratory Exercises in General 
Chemistry”, “Outlines of Chemistry”, “Qual- 
itative Chemical Analysis” with J. H, Wal- 
ton, and “Chemistry and Its Relation to 
Daily Life” with E. B. Hart. 

He had been a member of the American 
Chemical Society since 1898, and _ had 
served as local section chairman, local sec- 
tion councilor, and Councilor-at-Large. 
Other scientific society affiliations included 
the American Association for the Advance- 
ment of Science, Wisconsin Academy of 
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plated nickel. 


ACTIVE 


230 Park Avenue _ - 


= PERIODIC TREATMENT OF BRIGHT 
NICKEL PLATING SOLUTIONS WITH 
NUCHAR ACTIVE CARBON GIVES THESE ADVANTAGES: 


Improves quality of plating. 
Avoids the necessity of extra buffing. 


Eliminates a tendency to brittleness in 


|NUCHAR 


INDUSTRIAL CHEMICAL SALES 


DIVISION WEST VIRGINIA PULP & PAPER COMPANY 


New York 


Sciences, Arts, and Letters (president from 
1906 to 1909), American Electrochemical 
Society (vice president from 1902 to 1907 
and from 1910 to 1912 and_ president in 
1930-31), Washington Academy of Sciences, 
History of Science Society, American So- 
ciety of Plant Physiologists, and the Wis- 
consin State Historical Society. 


Charles Zang 


Charles Zang, owner of the Franklin 
Plating & Polishing Co., died on March 16, 
i941, in his 72nd year. He had been in 
ill health since he suffered a stroke three 
years ago. He was a native of France, and 
went to Columbus, Ohio, fifty years ago, 
and had conducted his plating business for 
the past forty years. 

Mr. Zang is survived by six sons and six 
daughters and twenty-seven grandchildren. 
Funeral services were held at St. Mary’s 
Church, Columbus, and he was buried in 
St. Joseph’s Cemetery. 
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Malcolm MacDonald 


Malcolm MacDonald, 153 Willow Place, 
Sherrill, N. Y., passed away on February 
isth, after months of suffering. He had 
heen with Oneida, Ltd., several years longer 
than the twenty-two as foreman of the plat- 
ing department. 

Mr. MacDonald was born in Dover, N. H., 
fifty-seven years ago, and after graduating 
from high school, he attended a Boston law 


school. 
He will be missed by many friends and 
business associates. His wife, Mattie Mac- 


Donald, survives him. 


Spring Meeting of Ohio Branches 
May 10—Cleveland, Ohio 
Cleveland—Dayton—T oledo 


Cooperating Branches A.E.S. 


Associations 
and Societies 


American Electroplaters 
Society 


Tentative Program of Annual 
Convention 


Boston, Mass.—June 9-12 


Sunday, June 8 


3:00 P.M. Registration: Mezzanine floor. 
Statler Hotel. Registration Fees: Gentle. 
men $5.00; Ladies $5.00. This entitles 
registrant to book of tickets to be used 
for all functions and activities. Member. 
ship in the Society is not necessary for 
registration. 


Monday Morning, June 9 


8:00 A.M. Registration: Mezzanine floor, 
Statler Hotel’s Georgian Room. 

9:00 A.M. Welcome to delegates, mem. 
hers and visitors by Joe Barron, General 
Chairman. 
Address: 
Branch. 
Welcome to Boston: The 
Mayor Maurice J. Tobin. 
Presidential Address: Frederick Fulforth, 
President of the American Electroplaters’ 
Society. 


Wem. Jones, President, Boston 


Honorable 


Presentation 
of Credentials. General Reports. 


Business Session. 


Monday Afternoon, June 9 


2:00 P.M. First 
Georgian 
ranged by the Educational Committee, 
A. W. Collins, Chairman. John E. Costi- 
gan, Springfield Branch, presiding 
1. “Application of Salt Spray Test to 
Electroplated Coatings”. By Dr. Wm. 
Blum, National Bureau of Standards, 
Washington, D. C. 

2. “Advantages and Objections to the Salt 
Spray Test from an Electroplating Point 
of View”. By Albert Hirsch, Snyder, Inc., 
Philadelphia, Pa. 

3. “The Use of Rubber in the Plating 
Room”. By C. P. McHugh, Chemical En- 
gineer, Manhattan Rubber Mfg. Division, 
Raybestos Manhattan, Inc., Passaic, N. J. 
4. “Electropolishing”. By Dr. H. H. Uhlig, 
Research Division, General Electric (o., 
Schenectady, N. 7. 

5. “Measurement, Significance and (on- 
trol of pH in Cyanide Plating Baths”. By 
A. G. Gray, Electroplating Division, E. |. 
duPont de Nemours & Co., Inc., Cleve 
land, Ohio. 


Educational Session: 


Room, mezzanine floor. Ar 


Monday Evening, June 9 


8:30 P.M. International Fellowship Club 
Open House: Grand Ballroom of the 
Hotel Bradford (few blocks from Con 
vention Headquarters). This evenings 
entertainment is sponsored by the Inter 
national Fellowship Club. A _ ticket 
this affair is included in_ registrations 
booklet. Dancing—Buffet Supper (serve? 
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cet only). Fun—Music--Get To- 
Get Acquainted. 


Tuesday Morning, June 10 


© .45 2nd Educational Session: Geor- 
».om. mezzanine floor. P. R. Lyons, 
( nd Branch, presiding. 


mposition of Cathode Films”, By 
Dr. Abner Brenner, National Bureau of 
ids, Washington, D. C. 
2 ectrocolor and Patternplate”. By 
Dr. |. E. Stareck, United Chromium, Inc., 
New York. 

Nickel and Copper Deposition in the 
Printing Industry”. By James E. Dowd, 
Electrotype Division, the Conde Nast 
Publications, Inc., Greenwich, Conn. 
|. “Polishing Steel Specimens Prior to 
Plating for Exposure Test”. By Gerald 
{. Lux, Research Associate, A. E. S., 
Washington, D. C. 

5. To be announced. 


Tuesday Afternoon, June 10 


12:00 P.M. Sharp. Trip through the 
Whiting and Davis plant, Plainville, 
Mass.. manufacturers of ladies’ mesh 
bags. where lunhceon will be served at 
the Whiting & Davis Co. Cafeteria, by 
ticket only, through the courtesy of Fred- 
erick Gumm Chemical Co. 

3:30 P.M, Trip through the Warren Tele- 
chron Co., manufacturers of Telechron 
Clocks, Ashland, Mass. The world’s 
largest electric clock manufacturers. 


Tuesday Evening, June 10 


2:00 P.M. Third Educational Session: 
Georgian Room, mezzanine floor. 
KM. Phillips, Detroit Branch, presiding. 
1. “Throwing Power of Plating Solu- 
tions’. By G. B. Hogaboom, Hanson-Van 
Winkle-Munning Co., Matawan, N. J. 
2. “Effects of Impurities in Plating Solu- 
tions”. By Dr.’ Walter R. Meyer, Editor, 
Metal Finishing, New York. 
3. “Physical Removal of Impurities from 
Plating Solutions”. By Walter A. Helbig, 
Chemical Engineer, Darco Corp., New 
York. 
1. “Chemical and Electrochemical Meth- 
ods for the Purification of Plating Solu- 
tions’. By O. A. Stocker, Electrochemist, 
rhe Rufert Chemical Co., Division of the 
Seymour Mfg. Co., Seymour, Conn, 
». “Removal of Chromium Contamination 
in Alkaline Plating Solutions”. By Dr. 
WV. M. Beckwith, J, B. Ford Sales Co., 
Mich. 

ae Education”. By Dr. C. 

F. Young, Head, Institute of Electro- 
hemistry and Metallurgy, New York; 
Consultant. 


Wednesday Morning, June 11 


&:30 A.M. Buses leave promptly from Hotel 
itler for a beautiful morning tour to 
landing place of the Pilgrim fathers; 
torle’ Plymouth, Mass., and Pilgrim 
going through Quincy, Weymouth, 
cham, Duxbury, and Marshfield. 
es leave Plymouth at 1 o'clock for 
iberton Inn, Hull, Mass., for a New 
land shore dinner (included in regis- 
ion booklet). Ocean swimming — 
{ Tournament—East vs, West Baseball 
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Game—Recreation Games. Jr., Chemist, The Meaker Co., Chicago, e 
Ill. 
Wednesday Evening, June 11 . 
8:00 P. M. Fourth Session: Georgian Thursday Morning, June 12 
Room, mezzanine floor, Hotel Statler. 9:00 A. M. Fifth Session: Georgian Room, 
Dr. Walter R, Meyer, Bridgeport Branch, mezzanine floor, Hotel Statler. ir 
Presiding. Charles T. McGinley, St. Louis Branch, ‘ 
1. “The Uses and Limitations of Radiant Presiding. 
Heat for Baking Organic Finishes”. By 1. “Copper Oxide Rectifiers for the Elec- 7 
Gustave Klinkenstein, Vice - President, troplating Industry”. By J, Albert Lee, § 
Maas & Waldstein Co., Newark, N. J. Bridgeport, Conn. - 
2. “Modern Methods of Copper Plating”. 2. “Die Cast Finishing”. By Martin F. Ef 
By F. F. Oplinger, Electroplating Divi- Vaher, Jr., New York Branch. * 
sion, E. I. duPont de Nemours & Co., 3. “An Educational Program for Every- a 
Wilmington, Del. one”. By Rochester Branch. i 
3. “Electropolishing Stainless Steel in 1. Cincinnati Branch—to be announced. 
Phosphoric-Sulfuric Acid Baths”, By C >. “Electrolytic Polishing”. By Harold 
L. Faust and H. Pray, Battelle Memorial WV. Lang, New York Branch, 
Institute, Columbus, Ohio. 


Thursday Afternoon, June 12 

1:30 P.M. Georgian Room, mezzanine floor, 
Hotel Statler. Final Business Session— 
Election of Officers — Selection of the 


4. “Unichrome Copper”. By T. G. Coyle, 
United Chromium, Inc., New York. 


5. “The Contamination and Cleaning of 
Cold Rolled Steel”. By Ernest H. Lyons, 
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Cowles engineers are con- 
stantly studying your problems: 


1—The requirements of metal 
cleaning in plants like yours; 


2—The specific cleaning power 
available of each detergent base material. 


As a result, Cowles brings you the best detergent 
materials for your cleaning purposes—carefully 
engineered into the most efficient, most economical 
proportions for money-saving performance. 


There is a Cowles Metal Cleaner for every cleaning job. 
You'll do it Better, Quicker, and More Economically with 
COWLES METAL CLEANERS. 


1942 Convention City. 


Thursday Evening, June 12 
7:00 P.M. Banquet—Stage Show—Dancing. 


Hotel Statler, Main Imperial Ballroom, 
mezzanine floor. 


Ladies’ Program 


Sunday Afternoon, June 8 
3:00 P.M. 


Registration. 


Monday, June 9 


8:00 A.M. 
The ladies will then meet in the Imperial 
Ballroom Foyer of the Hotel Statler for 
an informal period to get acquainted and 
review the week’s activities 

1:00 P.M. Luncheon will be served in the 
Palm Room of the Hotel Statler. Follow- 
ing the luncheon, the International Fel- 
lowship Club will sponsor a “Beano” 
party in the Imperial Ballroom Foyer, 


Attend opening of convention. 
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THE COWLES DETERGENT COMPANY 


Metal Cleaner Department 
7016 EUCLID AVENUE =. 


CLEVELAND, OHIO 


under the direction of Joan Trumbour. 
Prizes will be awarded. 

8:30 P.M. The International Fellowship 
Club cordially invites all registrants, men 
and women, to attend their Open House 
and Buffet Supper, by ticket only, in the 
Grand Ballroom of the Hotel Bradford. 
There will be dancing and entertainment, 
and this promises to be an outstanding 
success, judging from their 
parties, 


previous 


Tuesday, June 10 


9:15 A.M. Sight-seeing trip around Bos- 
ton. The ladies will meet in Room 419 
of the Hotel Statler, official meeting place 
for the ladies throughout the remainder 
of the convention. This tour should prove 
to be of great interest to everyone. Stops 
will be made at such places as Bunker 
Hill Monument, Faneuil Hall, etc. 

12:30 P.M. Luncheon will be served at the 
famous Seiler’s 1775 House in Lexington, 
Mass. There will be a distribution of 
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gifts with the compliments of the (ES 

2:00 P.M. The historic towns of Ley “tien 
and Concord will be visited; also Cam. 
bridge, taking in Harvard Univers);, and 
Agassiz Museum to see the world { 
glass flowers, etc. 

7:30 P.M. The ladies will meet in Room 
419, ready to leave by taxi to Symphony 
Hall to hear a “Pops” concert by the 
Boston Symphony Orchestra under the 
direction of Arthur Fiedler. Light re. 
freshments will be served during the con. 
cert through the courtesy of the M. £. 
Baker Co. 


imous 


Wednesday, June 11 


8:30 A.M. An all morning bus cruise down 
the Atlantic Coast for both men and 
women to historic Plymouth, taking in 
Quincy, Weymouth, etc., on the way to 
the Cape. 

2:00 P.M. Lunch at Pemberton Inn, Hull, 
Mass. Music, dancing, and sport activi. 
ties, etc. 

8:30 P.M. The ladies are cordially invited 
by Oakite’s David X. Clarin, Aunt Ella’s 
personal secretary, to attend the Third 
Annual Party of the Aunt Ella Society, 
in Parlors D and E, Hotel Statler, Old- 
fashioned song festival and light refresh- 
ments. Courtesy Oakite Products, Inc., 
New York. 


Thursday, June 12 


10:15 A.M. Meet in Room 419, Hotel Stat- 
ler. Visit Isabella Stewart Gardner Mu- 
seum, Fenway. 

7:00 P.M. The annual Banquet and Dance. 


Los Angeles Annual Meeting 


The annual educational session of Los 
Angeles Branch, A.E.S., was held on Satur- 
day, March 22. The program consisted of 
an all-day business session, divided into 
morning and afternoon sessions; a compre- 
hensive display of members’ work of art and 
finished materials in which 36 booths were 
operated by 28 different firms; and the an- 
nual dinner dance, the branch’s outstanding 
social event of each year, in the evening. 

The scene of the affair was the Los 
Angeles Breakfast Club, near the Glendale 
city limits. The club was a happy choice, 
for its spacious banquet hall lent itself to 
convenient arrangement of the many exhibit 
booths, while a separate auditorium accom. 
modated the business sessions. 

The business sessions opened at 10:30 
A.M. with President, Don Bedwell, defining 
the objectives of the conference in a briet 
welcoming address. 

Mr. Bedwell then introduced FE. R. Hol- 
man, who as head of the educational com 
mittee, served as chairman of the annual 
session. The first programmed feature was 
the showing of an industrial film entitled, 
“Norton Abrasives at Work”, by H. 
Turner, representing the Norton Co.., 
Worcester, Mass. The film, accompanied 
by a running discourse by a commentator, 
depicted the various purposes for which 
abrasives in rounded, flat, elongated and¢ 
block form are used, including their numer 
ous applications in the electroplating 20“ 
finishing industry, 
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he f formal address began at the 
ad a film with the introduction by 
Me. Holman of Herold J. Kroesche, sales 
J. Lynch Co., Los Angeles. 
for Electroplated Ware” was 
ybiect of the next paper which was 
1 hy Milton M. Loeserman, research 
Pabco Research Laboratories, Di- 


engineer! 
“Coati! 


esent 
preset 


engineer, 
vision of the Paraffine Co., Inc., Los An- AIR DRY ~ 
geles. 
Mr. Loeserman briefed the elemental RACK COATING i 
shases for electrodeposition of some 16 
“tale and the methods for depositing the ‘ 
eo in the opening phases of his talk. A rack insulation that is phenomenally resistant He 
He passed then to a consideration of the to boiling cleaners and all plating solutions, and is oe 
properties required of the coating—its gen- 
eral requirements of adhesion, abrasion, re- 


sistance, toughness, etc. 

At the conclusion of Mr. Loeserman’s ad- 
dress, Ernest Lamoureux read a telegram 
{rom Frederick Fulforth, supreme president 
of the A.ES., sent from Jenkintown, Pa. 

Out-of-town visitors introduced by Chair- 
man Holman at the close of the morning 
business session included T. G. Coyle, 
United Chromium, Inc., Detroit, a member 


NOW THE NEW AND STILL BETTER! 
UNICHROME’ 


AIR DRYING! 
All You Do is Dip Rack and Let it Dry! 


Here is a new Unichrome* rack insu- 
lating coating that is miles ahead of 
any rack insulating you ever tried or 
heard of. 

It is even better than the famous 
Unichrome* Rack Coating-W! 


(6) _ Applied—simply dip and let 


(7) Convenient—any part be 
patched without re-coating rack. 


Barbara. Calif., and B. A. Fuens of San Coating. W’s Containing Complete Information— 
Diego. Platers without rack coating facilities 

noon 85 members and visitors at- still Coating.W. may have their racks coated with 
tended an informal luncheon served in the —And cuts more casily at the con- “Unichrome”* “Air Dry” Rack Coating & 
dining hall of the Breakfast Club. Speeches tacts. by of 
were taboo at this luncheon, which was en- But has the immensely important 
livened by the songs and accordion playing North Cicero Avenue, Chicago, Ill. or 
of Betty Gordon, who had made quite a No hot dipping or force drying. All United Chromium, Inc., of Waterbury, 

“hit” at the March 12 meeting of the you do is simply dip your racks at Com, 
room temperature and let them dry 
branch. in the air after each coat. 

The afternoon session opened at 1:15 Here’s the story—seven big money- U N ITE D 
o'clock with a three-reel motion picture, time-saving ad- 
“Leaching, Concentration, Smelting and Re- Cc Oo M U M 
fining of Copper”. The film was one pre- and all plating solutions. ae 
pared by the U. S. Department of the In- ue INCORPORATED 
terior, Bureau of Mines Experiment Station, harmful to plating solutions. 51 East 42nd Street, New York, N.Y. 

Pittsburgh, Pa. (3) Tough—withstands wear and tear 2751 E. Jefferson Ave., Detroit, Mich. 

\n easy and dependable method for con- of handling. Waterbury, Conn. a 

trolling the process of anodizing aluminum (4) Flexible—withstands repeated flex- 
allovs was the theme of an address on ing and bending. 
“Chromic Acid in the Aircraft Plant”, which (5) Durable—reduces need for re-cont- 
was delivered by Paul P. Mozeley, engineer lena ~ 
of the Materials and Process Group of : 
Lockheed Aircraft Corp., Burbank, Calif. 

The important things to remember when - 
directing the operation and maintenance of iz 
a solvent degreaser were outlined by O. B. A NEW NICKEL STRIPPING PROCESS USING a 
Moe of G. S. Blakeslee & Co., Cicero, TIl., a 
in a paper entitled, “Care and Maintenance T 4 j p Oo D 
of Vapor Degreasers”. (Patent applied for) 

a by prolonged applause by Los An inhibiting agent for Sulphuric Acid strip baths that— 

geles members who recalled his master- 
fil talk on “Principles of | Detergency” PREVENTS PITTING AND ROUGHENING ie 
which he delivered at the 1940 educational : a 
session, was the next speaker, Dr. T. K. OF THE BASE METAL te 
Cleveland of San Francisco, chemist of the (Steel, brass, zinc die castings, heavy zinc and lead bearing alloys) oe 
Philadelphia Quartz Co. Dr. Cleveland this % 


‘ime spoke extemporaneously on some prop- 
erties of alkaline cleaning solutions. He 
‘lustrated many of the points with slides 
ind interrupted his discourse at times to 


STRIPODE 


Reduces Finishing Costs to a Minimum 
Reduces Stripping Time by 50% or More in Many Cases 


make vctual tests in the convention hall of Reduces Your Scrap Loss 
‘arious alkalies in cleaning solutions. Strips Plating Racks 
, The concluding speech was presented by Saves Acid 

A 


Vaurer, engineer of processes, Gen- 


Write for information and literature 
CHEMICAL CORPORATION 93 Broad Street 


SPRINGFIELD, MASSACHUSETTS 


eral Electric Co., Ontario, Calif. His sub- 

‘ lect was “Cleaning and Bright Plating Iron 
and Steel Parts of Electric Irons”. 

The annual dinner dance was held in the 
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147 stanps out: 


Wyandotte Metak Cleaner 147 
is doing big things in a big way. 
When put.to work electro clean- 
ing zine base die castings prior 
to plating it stands out for its 
swift action, for its thorough 
cleaning, for its economical work. 

One plant cleans 50,000 pieces 
daily with Wyandotte 147, 

Use Wyandotte 147 at four 
ounces to the gallon, with reverse 
current at 180° F., and you will 
find it leaves a beautiful color 
on the zine base die casting with- 
out destroying the high lustre. 
There is no blistering when the 
plated parts are put through the 


drying at 275 F. after 


painting. 


oven 


Wyandotte 147 has extremely 
long life in solution. It will ‘pay 
you to ask your Wyandotte Serv- 
te representative to demonstrate 
the high efficiency of this new 
Metal Cleaner. Call him today. 


Service Representatives 


in 88 Cities 
THE J. B. FORD SALES CO. 
WYANDOTTE, MICHIGAN 


main 


Breakfast Club  be- 


Attendance was 271, the 


ballroom of the 
ginning at 8 p.m, 
largest. according to a 


of the 
of the 


subsequent report 
Banquet Committee, in the history 


branch. 


Vorcus D. Rynkofs, chairman of the Ban- 


quet Committee, acted as master of cere- 


monies. He made himself instantly popular 


. 


with the audience by confining his “speech- 
making” to a few brief welcoming remarks, 
a decision which the audience applauded 
with a burst of exaggerated applause. 

Don Bedwell was on duty as chairman of 
the Prize Committee. With 
savoir-faire, and the able assistance ot 
Bruno Schindler and Carroll McLaren, he 
negotiated the pitfalls of the drawing for 
with little than a few 
good-natured boos and Bronx cheers 


commendable 


door prizes more 
dozen 
from those who were slightly disappointed 


at winning a brass plated doorknob, while 


27 


someone at the same table garnered a beau- 
tiful chromium plated 
lamp. 


foglight or a_ floor 
Bruno Schindler handled the micro- 
phone on the stage and his deep basso 
reverberated, a la Nelson Eddy, through the 
large auditorium to the call of “Come and 
get it; it won’t walk to you”, whenever a 
prize winner was tardier than Mr. Schindler 
thought appropriate in coming for his prize. 


The educational session dinner dance 
committee which directed the affair was 
composed of the following: WM. D. Rynkofs, 
committee chairman; Ervin Frauenhoff, 
committee secretary, and C. E. Thornton, 
Ernest Lamoureux, Earl Coffin, Bruno 


Schindler, E. R. Holman, Carroll McLaren, 
D. N, Eldred and Don Bedwell. 


Personals 


Pray Named Head of Battelle Electro. 
chemical Research 

Dr. H, A. H. Pray has been named head 

of a new division of electrochemical re 


search at Battelle Memorial Institute. ( 
lumbus, Ohio. The work of the Institute 
on electroplating, surface treatment an 
rosion of 


1 cor- 
metals has grown very rapidly 
during recent years and has necessitated 3 
considerable enlargement of staff and facil 
ties for this phase of the Institute's research 
for industry. 

In the field of electrochemistry. Battelle 
Director Clyde E, Williams stated that the 
Institute has done work in 
electrodeposition, anodic treatment of meta 
surfaces, pickling, corrosion, and corrosion 
protection. The is equipped for 
electrodeposition of metals and alloys on a 
pilot-plant scale and for laboratory and out- 
door corrosion testing. 


outstanding 


division 


Eleven electroplat 
ing and corrosion specialists are employed. 


Alloy plating, of growing importance to 
industry today, has long been studied by 
Battelle engineers and several alloy plating 
and bright plating processes have been de- 
veloped. 


Dr. H. A. H. Pray 


Extensive studies of corrosion have been 


made, particularly under industrial conet 


tions. In this connection, corrosion-resistan! 
alloys and protective coatings for special 
The division 


nt ot 


purposes have been developed. 
has been instrumental in the develop: 
commercial, high-yield-strength 
steels. 


low-alloy, 


An outstanding achievement of the Bat- 
telle electrochemical research laboratories 's 


a process for the electrolytic polishing I 
metals. The Battelle process, originated Dy 
Dr. Charles L. Faust, of the electroc! ical 


division’s technical staff, has a great many 
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pplications and makes available 
low cost a superior surface fin- 
‘less steel, steel, nickel, copper, 


inc. 
brass. 
Dr. P who has had years of experi- 
: sical and inorganic chemistry as 


ndustrial problems, has been a 


a he Battelle staff since 1934. Pre- 
tiie it time he held professorships. at 
cevera iversities. He possesses B.S, and 
\LS. degrees granted by Oberlin College and 
“ his doctorate from the University 
of Wisconsin. 

Dr. Pray is a member of the American 
Chemical Society, The Electrochemical So- 
ciety, The American Electroplaters’ Society, 


Phi Lambda Upsilon, honorary chemical 
cociety. and Sigma Xi, national honorary 


scjence sor iely. 


Nathan E. Promisel has become Process 
Engineer and Metallurgist of the Navy De- 
partment, Bureau of Aeronautics, Washing- 
ton. D. C. He recently was a consultant 
in the electroplating and chemical fields, 
and before engaging in consulting work was 
in the research laboratories of thé Inter- 
national Silver Co., Meriden, Conn. Mr. 
Promisel, who is a graduate of Massachu- 
setts Institute of Technology, has presented 
numerous papers to the American Electro- 
platers’ Society, the Electrochemical Society, 
and is a regular contributor to Metal Fin- 


ishing. 


{fnthony J. Chenis has recently joined the 
Bullard-Dunn Process Division of The Bul- 
lard Company, Bridgeport, Conn., having 
charge of the Bullard-Dunn Process labora- 
tory. 

Mr. Chenis’ background for this position 
comprises the following: He graduated from 
Holy Cross in 1935 in the chemistry course. 
From 1935-1937 he was associated with Bos- 
ton College with a Teaching Fellowship, 
and while there received an M.S. degree. 
In the years 1937 and 1938 he attended 
Massachusetts Institute of Technology 
studying metallurgy. 

From there he became associated with 
Blacher Brothers where he was in charge 
cf finishing and plating, and is now con- 
nected with the Bullard-Dunn Process Divi- 
sion of The Bullard Company. 


Business Items 


Hanson-Van Winkle-Munning Co. 
Expands 


The Hanson-Van Winkle-Munning Com- 
pany of Matawan, N. J., manufacturers of 
electroplating equipment and supplies, are 
moving ahead at full speed to expand and 
improve their plant and facilities. They now 
have in process a complete overhaul and a 
considerable inerease in their laboratory 


which will include new offices, a library and 
a conference room. Plant revisions are 
Praciically finished including increased 
‘pace ‘or the expanded engineering depart- 
mer 


nd a new vault for drawings, They 


It's Quicker With an 


Ac ME Manufacturing Co. 


) HOWARD ST.¢ DETROIT, 


“Acme” 


For polishing or buffing flat or oval-head 
screws—also hinge pins, rivets, lock barrel 
facings and other cylindrical parts—an 
Acme “SM” Automatic is three to six 
times as efficient as the old method. Be- 
sides, it produces a better finish, with a 
minimum of rejects. 

This is, of course, but one of the many 
types of Acme polishing and buffing ma- 
chines in widespread use for speeding 
up production and reducing operating 
costs. If you have a buffing or polishing 
problem, the chances are there is an 
Acme machine that will solve it. 


Send Sample for 
FREE Production Estimate 


OF AUTOMATIC POLISHING AND BUFFING MACHINES’ FOR OVER 25 YEARS 


are making additions to their foundry and 
adding two short bays to the electrical de- 
partment and machine shop. The latest 
improvement’ is a complete renovation of 
their Bridgeport factory. 

An interesting feature is the installation 
of 18 foot fluorescent lighting units in the 
new engineering department addition. These 
are believed to be among the largest indus- 
trial units built. 


Organization Changes Announced by 
Tolhurst 


Wayne Mendell, general sales manager, 
American Machine and Metals, Inc., East 
Moline, Illinois, has announced important 
changes in personnel of the Tolhurst Cen- 
trifugal Division. 


Howard H. Harlan, sales engineer and re- 
cently manager of the New York office of 
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Polhurst, has been appointed Technical As- 
sistant to the General Sales Manager, with 
offices in Washington, D. C., where he will 
maintain contact with federal government 
offices. Mr. Harlan will also visit the fac- 
tory at East Moline periodically as_tech- 
nical advisor to the sales department. 


George P. Hebard, formerly advertising 
manager, U. S. Hoffman Machinery Cor- 
poration, district manager for Fletcher 
Works, Inc., and recently sales and adver- 
tising manager of G. H. Bishop Company, 
has been made field sales promotion man- 
ager. 

Branch office changes include the ap- 
pointment of J. R. Angel as manager of the 
New York office and W. C. Davis in charge 
of the Atlanta office. Mr. Angel was for- 
merly manager of the Atlanta territory for 
Tolhurst, while Mr. Davis represented the 
company in Maryland, Virginia and District 
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jndust 

the rate of 
© per Hour! | 


FILTERS 


So r 


Bright Nickel 
Nickel 
Chrome 

Copper Sulphate 

Cyanide Copper 

Brass and Zinc 

Cadmium 
High Speed Copper 
Brite Zinc 
Silver 

Electrocolor 


And Others 


INDUSTRIAL FILTERS will do a fine job of filtering and purifying your plating 
solutions, at the lowest possible cost per filtered gallon. 


INDUSTRIAL FILTERS have larger filter areas, more sludge holding capacity and 
higher pressure pumps, which insures high flow rates and longer filter cycles. 


The “LEAK-PROOF", ‘“‘CORROSION-PROOF" and non-contaminating construction 
of Industrial Filters is a vital requisite of Electroplating filters. 


SALT SPRAY 


CORROSION TEST 
EQUIPMENT 


For testing—Electroplated or 
coated metals at 95 deg. 
Fah. in accordance with 
Army, Navy and Aeronauti- 
cal specifications, as outlined 
in Bulletin AN-QQ-S-91-5 
dated Dec. 1938. Also for 
controlled temperatures at 
any degree. Testing Cabinets 
lined throughout with rubber. 
Made in 4 sizes. 


“Write for NEW Literature and particulars.” 


INDUSTRIAL FILTER & PUMP MFG. CO. 


3017 WEST CARROLL AVENUE CHICAGO, ILLINOIS 


of Columbia. Prior to joining Tolhurst 
Mr. Davis was associated with Dy Pont 
and the General Chemical Company. 
Another acquisition to the company’s per. 
sonnel, announced by Mr. Mendell, js the 
appointment of Albert L. Ewing as chief 
clerk in the general sales department. My. 
Ewing was formerly associated with the 
Fletcher Works, Inc., as accountant. {js 
headquarters will be in East Moline 


American K.A.T. Corp., have announced 
the opening of a Philadelphia office under the 
supervision of Frank Campbell Coe at the 
Commercial Trust Bldg., Fifteenth and Mar. 
ket Sts., to sell and serve the users of the 
company’s colloidal water treatment. 


National Aircraft Equipment Co. has com. 
pleted installation of a large plating and 
polishing plant in its Los Angeles factory 
at 1819 Barranca St. 

Plating and auxiliary equipment installed 
includes a 100 gallon chrome and a 300 
gallon nickel tank, four polishing lathes, 
four hard-wheel grinders, four disc grinders. 


The company manufactures aluminum 
drop forgings for aircraft plants. Opera- 
tions include polishing, plating, buffing and 
grinding. W. A. Shuler, formerly superin 
tendent of the plating shop for Namac 
Products, is superintendent of the bucking 
bar division at National Aircraft. His son, 
W. R. Shuler, has succeeded him as fore. 
man at the Namac plant 


Foxboro Company Erects Own 
Pittsburgh Building 


Responding to the greatly increased needs 
of industrial companies in the Pittsburgh 
territory, The Foxboro Company, makers of 
instruments for measurement and _ control, 
is erecting its own building at 5151 Baum 
Blvd., where servicing department and of- 
fices will be located after May 15. The 
building is entirely of masonry and steel 
and conforms to the best principles of mod- 
ern design. It is completely air-conditioned 
and is equipped with fluorescent lighting. 
Bays of glass blocks take the place of win- 
dows, 


Representatives from Coast to Coast 


If you, as a metal fabricator, have difficult cleaning 
problems the Magnuson Research Service will help 
solve them. —MAGNUSON’S monthly message 


Cleaning metals is a vital part of many production programs, 
especially in work relating to the National Defense Plan. Industries 


doing electroplating, galvanizing, lacquering, painting, or rust-proof- 
PERMAG ing require an absolutely dependable cleaner for securing clean sur- 
faces, PERMAG is the Cleaner used. It is efficient, acts rapidly, 


Cleanin - Compounds low in cost and absolutely GUARANTEED. 


No obligation for interviews, or for reports of investigation. 


MAGNUSON PRODUCTS CORPORATION 


Manufacturers of Specialized Scientific Cleaning Compounds for every Industrial Purpose 


Warehouses in principal cities of U. 5S. 


IN CANADA: Canadian PERMAG Products Ltd., Montreal and Toronto 
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gesembly and servicing departments will 
apy ‘he entire first floor area of about 
oct t 
271) square feet, and 1250 square feet of 


addit space will be used for offices, on 
the second floor. A giant thermometer with 
$foot dial, set in the front wall of the 
building. will indicate outdoor temperature 
and will also serve to identify the nature 
of the company’s business. 


The territory served by the Pittsburgh 
branch includes the great industrial section 
embracing parts of Pennsylvania, West Vir- 
vinia, Ohio, and Kentucky. The Foxboro 
Company has always been a large supplier 
of instruments for the metals industries, as 
well as the gas, petroleum, ceramic and 
class industries, and the extended facilities 
which the new Pittsburgh building will af- 
ford in this busy territory come most op- 
portunely at this time. A. H. Shafer con- 
tinues as manager of the Pittsburgh branch. 
The home office of The Foxboro Company 


is at Foxboro, Mass, 


Pennsylvania Salt Representatives Meet 


William P. Drake, manager of the Penn- 
salt Cleaner Division of the Pennsylvania 
Salt Manufacturing Company, called a 
meeting of his technical sales force at the 
Penn Athletic Club in Philadelphia, on Fri- 
day, March 28, and Saturday, March 29, 
for the purpose of considering new service 
and marketing problems presented by the 
National Defense Emergency. In attendance 
were the following technical men who aid 
the company’s regular sales representatives 
in its district offices throughout the United 
States: Albert H. Clem, John S. Dimon, 
Joseph J. Duffy, Jr. William J. Hennessy, 
Joseph W. Manz, Willis J, Stoddard, Wil- 
liam M. Swain, Clarence W. Burkhart, and 
Walter S. Riggs, Manager of Development 
of the Research & Development Depart- 
ment. 

George B. Beitzel, Manager of Sales, gave 
a short talk on the importance of this group 
in relation to the company’s sales and mer- 
chandising program. Richard L. Davies, 
Manager of Market Research, explained to 
the group the part it is expected to play 
in the company’s future activities in the 


William P. Drake 


Type 


Buffing Costs Reduced—Profits Increased 
by using better huffs—BIAS Buffs 


The right buff for the job has always been a fixed 
principle in BIAS Buff manufacturing and selling. We 
make the buff that does the job better—a buff that 


works without waste. Cloth 


in a BIAS BUFF never 


ravels, it’s bias cut and formed. Three representative 
buffs are shown above. “A” Type is for color work, 
but also for general use. “K” is for hard tough cutting 
down; the “REGULAR” is for general work. These 
BIAS Buffs have records, because they do a thorough 
job on a cost saving basis. Try them. 


The BIAS BUFF and WHEEL Inc. 


metal cleaning and related markets. H. M. 
Ellsworth led a discussion on the service 
the technical sales force can render in con- 
nection with the advertising of the com- 
pany’s cleaners. 

Saturday was devoted to demonstrations 
and discussions in the new development and 
service laboratory where the men were given 
a preview of new products which the Re- 
search & Development Department has per- 
fected. It is expected that these new prod- 
ucts will soon be released. 


Sharples Solvents Corp., Philadelphia, Pa., 
en April 28 changed its corporate name to 
Sharples Chemicals, Inc. This change in 
corporate name proved necessary because 
of the production and development of many 
new organic chemicals which has made it 
desirable for the company to be identified 
as a chemical company rather than as a 
solvents manufacturer. The company will 
also continue to manufacture those products 
for which it has long been known. 
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430 Communipaw Ave. Jersey City, N. 


Patent Digest 


(Concluded from page 259) 


Corrosion Prevention of Copper & 
Alloys 

U. S. Patent No. 2,233,422. H. J, Lodec- 
sen, Mar. 4, 1941. A process for retarding 
corrosion of copper and its alloys which 
comprises subjecting to the action of a 
solution containing an acid phosphate of the 
group containing zinc, manganese, cadmium 
and magnesium and an oxidizing agent se- 
lected from the group consisting of chlorates, 
bromates, periodates, hypochlorites and qui- 
none and thereafter subjecting to a final 
rinse in a solution containing an acid se- 
lected from the group consisting of chromic, 
phosphoric or oxalic acids. 

Example: For brass. To 100 gal. of water 
add 26 Ibs. of magnesium dihydrogen phos- 
phate and 4.5 lbs. of sodium bromate. Im- 
merse article at 210° F. for approximately 5 
minutes or spray the solution on. The final 
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CONTROL 


SOLUTIONS 
& 
DEPOSITS 


METAL IS TOO DIFFICULT TO OBTAIN TO 
WASTE IT 


\ complete line of Testing Sets for 
controlling solutions and testing de- 
posits. 


Complete laboratory service. 


Write for Leaflet 


KOCOUR CO. 


4720 S. CHRISTIANA AVE. 
CHICAGO 


New Improved 


LUSTREBRIGHT 
BRIGHT NICKEL 
PROCESS 


PRODUCES BRILLIANT, LUSTROUS NICKEL DEPOSITS. 


§ ELIMINATES COLOR BUFFING—RE-CLEANING—RE-RACKING. 
; AN IDEAL BASE FOR CHROMIUM. EXCELLENT THROWING POW ER. 
“4 NO SPECIAL SOLUTIONS OR CHANGES IN EQUIPMENT REQUIRED. 


EASY TO CONTROL—LOW IN COST—SUCCESSFUL—PRACTICAL. 


Uniform results obtained on all classes of work in still tanks or mechanical barrels. 
Excellent for zinc die-castings. Any cold nickel solution of standard formula will with the 
addition of NEW IMPROVED LUSTREBRIGHT give brilliant, lustrous, adherent deposits. 
Guaranteed not to harm plating solution or cause plate to peel, become brittle or produce 
streaky deposits. [Illustration shows unbuffed deposits produced before and after 
addition of NEW IMPROVED LUSTREBRIGHT. Write for complete information. 


FOR STRIPPING COPPER 


McKEON’S 


Lig 


“THE OXIDIZING AGENT OF TODAY” 


C. BRATE ‘COMPANY 


ALBANY, NEW YORK 


Sample FREE Service 


SULPHUR PRODUCTS CO. Greensburg, Pa. 


(You don’t know Beans. Neither do I. Let's learn. Boston A. E. S., June 9-10-11-12) 


rinse may contain 7-21 oz. of chr 
phosphoric acid, oxalic acid in 10 
or various metal salts, at a tempers: yore of 
150-180° F. for 1 minute. 
Example: For copper, To 100 


water add 25.2 Ibs. of zine dihydrog phos 
phate and 9 lbs. of sodium chlora; Soil. 
The increase of the zine content by lding 
9 Ibs. of a soluble zine salt imp: the 
coating, The solution should test free 
acid and 15.5 total acid. The oy. ating 
conditions are the same as for bras: 
Electroformed Screen 

U. S. Patent 2,231,678 E. O. Norris, as 

signor to Edward O. Norris, Inc.. iruary 


11, 1941. A method of making a matrix 
comprising the steps of forming a plate 
metal with a plurality of projections on one 
face thereof, coating the surface of thy plate 
of metal around the base of the projecti 
with a non-conductive material, electro. 
depositing metal on the surface of the pro 
jections to an extent to overlie the non- 
conducting material, removing the non-con 
ductive material and then depositing a layer 
of metal on the surface of the plate having 
the projections thereon, and then dissolving 
the plate of metal. 


f 


ns 


Strip and Wire Treating Machine 


U, S. Patent 2,232,019 G. J. Beckwith. 
assignor to The American Steel and Wire 
Co. of New Jersey, February 18, 1941. An 
apparatus for electrolytically treating metal 
strip and wire. 


Corrosion Prevention 


U.S. Patent 2,227,469 J. S. Thompson and 
KE. W. Goodspeed, January 7, 1941. A method 
of rendering metals including iron, steel, 
zine, galvanized metal, aluminum, stainless 
steel, rustless iron, lead, tin, terne plate, cad- 
mium, nickel, copper and magnesium resist- 
ant to corrosion by subjecting the surfaces 
to the action of vaporized chromic acid in 
combination with either ferric chloride. so- 
dium chloride or hydrochloric acid to lower 
the vaporization point at a temperature be 
tween 450°-1,000° F., preferably followed by 
a water rinse and finally by a rinse in a solu 
tion of chromic acid (4 gms./gal. for ex- 
ample) at room temperature to boiling. Any 
salt of chromic acid may be used in com- 
bination with a mineral acid. 


Cleaning Aluminum and Alloys 


U. S. Patent 2.228.026 J. P. Abrahams, 
assignor to Koninklijke Zwavelzuurfabri ken 
voorheen Ketjen N. V. (Netherlands), Janu 
ary 7, 1941. A process of removing the black 
scale consisting chiefly of hard carbon and 
decomposed and dried oil from aluminum 
alloy engine parts by immersing in oleum 
containing 30% free SO; for 10 hours with 
agitation, followed by a rinse in 60° sulfuri 
acid and then in 5% ammonia in which th 
smut is brushed off. The article is then 
rinsed and dried. If sulfuric acid of |ess 
than 100% strength is used, heating of the 
solution ‘s recommended. The process 
satisfactory when the aluminum assemb! 
contain iron sections if the sulfuric acid 
more than 50° Be. 
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Anodes 


Prices are f.0.b. shipping point on quantities of from 500-999 Ibs. for copper, brass and zinc. For nickel, prices are for quantities from 500-2,999 Ibs. 
Copper: Cast, elliptical, 15” and longer .... 25%Ge. per lb. 
Electrolytic, full size, .227%c; cut to size .22%c. per lb. 


Rolled, oval, straight 15” and longer 


Zinc: Cast. 99.99, 16” and over 


NICKEL: 95-97 cast, elliptical 46c. per lb., 99% plus 


15%4c. per |b. 


23\4c. per lb.: curved ... 24 per |b. cast 47c.; Rolled, depolarized 48c. per Ib. 
Brass: Cast, 80-20, elliptical, 15” and longer .235<c. per lb. Strver: Rolled, .999 fine per Troy oz. .............. 38c. per oz. 
Chemicals 
These are manufacturers’ quantity prices and based on delivery from New York City. 
Acetone, C.P., drums, l.c.l. ee a 08 Hydrogen Peroxide, 100 volume, carboys ....... lb. .16-.1844 
99%, 100 Ib. and 400 Ib. drums, Lb. 17% Iron Sulphate (Copperas), cryst., bbls. 1-4 wks.. lb. .02 
Hydrochloric (muriatic) Tech., 20°, carboys, wks. lb. 0245 Lead, Acetate (Sugar of Lead), crystals, bbls. ..... .lb. ll 
bottles 06 Oxide (Litharge), com., powdered, bbls, ........ lb. 08% 
Nitric, "36°, lb. .0595 Magnesium Sulphate (Epsom Salts), tech., bbls... . 018 
Nieic, 42°, WR lb. 0745 Mercury Bichloride (Corrosive Sublimate), crys.... lb. $2.19 
eic (Red Oil), distilled, drums............... lb. .10%-.11% Mercurie Oxide, tech., red, powder, bbls. ........lb. $2.81 
Ol ’ ib 14 
Stearic, distilled, double pressed, bags .......... Ib. .1234-.13%4 — 
lb. .15%4-.1644 Salts, single, 425 Ib. bbls. Ib. -135-.145 
Sulphuric, 66°, carboys 1-9, wks. ............. lb. 0220 ‘Salts, double, 425 Ib. bbls, Ib. .135-.145 
Alcohol, Amal, Lel., drums ... Paraffin, refined, bgs., 123-125 a.m.p., cl, ........Ib. 057 
Diacetone, tech., ed. .. Ib. .09%4-.10% lb. .23-.25 
Methyl, (Methanol), 9 9%, drums, Lel.. gal. 38 Potash, Caustic, 88-92%, flake, drums, works, eS 07 
ropyl-Normal, drums, wks. ............gal. 107 Carbonate (potash) calc., wks, diums ............ 06 
Alum, ammonia, granular, bbls., works ............ lb. 035 Cyanide, 94-96%, Oe lb. =" 
Potash, > Pumice, ground, 1% F. & coarser, bbls., wks, .......lb. No price 
Ammonium, chloride (sal-ammoniac), white, granu- Quicksilver (Mercury), dom. 76 lb. flasks, net flask $183, 
Sulphocyanide (thiocyanate), pure, crystal, kegs Ib. 65 Rochelle Salts, crystals, bbls. shih nomad 3s “4 40 
Sulphocyanide (thiocyanate), tech., kegs ...... 40 Rosin, gum, B, bbls., dock 0207 
Antimony Chloride (butter of antimony), sol., . - Silver, Chloride, dry, 50 oz. lots .. Oz. 37% 
Nitrate, 100 oz. lots ... 24 
Barium Carbonate, ppted., bags, l.c.l., works ..... lb. 025 Sodium, Carb. (soda ash), light, 587, bags vereeee db 0208 
Benzene (Benzol), 90%, drums, works .......... gal. 19 Cyanide, 967%, dom. 100 lb. drums -+ +e. lb, 1S 
Butyl Lactate, drums Ib. 235 Hydroxide (caustic soda) 76%, flake, lel. ..... Ib. 0490 
Hyposulphite, crystals, bags, wks. .. . Ib. .0250 
‘cadmium Oxide, l.c. 95 Nitrate, rfd., gran., s., wks. .029 
Calcium Carbonate (Ppted, chalk), ‘el, are lb. 02% Phosphate, tribasic, tech., bbls., wks. . — 0295 
Chromic Sulphate, scale, 100 lb. drums ......... lb. 45 drums .... lb. 365 
Cobalt Sulphate, drums Ib. 71 Sulphate, anhydrous, bbls., lb. 0215 
Copper, Acetate (verdigris), bbls. ............. Ib. 22..23 Sulphocyanide, drums .......................... ib. .28-.47 
bbls, 164% Sulphur, Flowers, U.S.P., bbls., l.c.l. mine. . 0335 
Sulphate, 99%, crystals, bbls., 15............... lb. 0535 Tin Chloride, crystals, kgs. 
Cream of Tartar (potassium bitartrate), gran., kegs lb. 53% Toluene (Toluol), 2°, ind., drums, works gal. 32 
Crocus Martis (iron oxide) red, bbls. .......... lb. 03 Trichlorethylene, drums, l.c.l., zone 1 ...... _ Ib. 08% 
Tripoli, air floated, bgs., c.l., wks. ...... =o ..ton $26.00 
Dextrin, white, bags, F.O.B. Chicago phoney Ib. 0385 Carnauba, refined, bags .... . Ib. 65-.66 
Montan, .....-lb. No prices 
Ethyl Acetate, 85%, 1.c.l., ‘drums, works ....... lb, 075 Whiting, precipitated, bags, lel. ERY iad ...ton $20.00 
yo works Xylene (Xylol), ind., returnable drums, works gal. 31 
Zinc, carbonate, tech., bbls. .14-.16 
!, Chloride, yellow, bottles oe al oz. $19.25 Cyanide, 100 lb. kegs lb. 33 
anide, potassium 41%, bottles, whs. .. 02. $14.20-$15.45 Chloride, tech., granular, drums, c.l., wks. lb. 05 
Arabic, white, powder, bbls. lb. 19-.21 Sulphate, crystals, bbls., 1.c.1. Ib, .039 
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Blower Polishing Bench Dryer Tubbing Sawdust Box Sandblast 


THE BOLAND SYSTEMS FOR FACTORY INSTALLATIONS 


Tanks, Coloring Rooms, Dynamos, Sawdust Boxes 


H. J. ASTLE CO., & INC. *2i" (send for Catalogs) 118Orange St., Providence, Rhode Island 


Faster 


INDUSTRIAL BASKETS 


“ 


Abbott burnishing 
barrels are the an- 


MADE TO MEASURE... 
and MADE TO LAST 

swer to many a 
factory manager’s search for more 


efficient finishing methods. Hard-to- « For— 
buff parts often can be easily bur- 
nished DIPPING 
PICKLING 
DEGREASING 
ANODIZING 
DRYING 
PLATING 
BRAZING 
ANNEALING 
HARDENING 
QUENCHING 
GALVINIZING 
CENTRIFUGAL 
WORK 


Our catalog shows nearly fifty styles. Write. 


18 STATION ST. SOUTHPORT, CONN. 


ata, 


at a fraction of the cost 


One Abbott barrel finishes hundreds 
(in some cases thousands) of parts 
in two hours or less. Each piece 
comes out uniformly bright. It will 
pay you to find out if your parts 
can be burnished. Write for informa- 
tion about Abbott barrels and mate- 
rials the combination that has 


proved its worth in many lines of 
business. 
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THE ABBOTT BALL COMPANY 
1046 New Britain Avenue 
Hartford, Connecticut 


MODERNIZE 
Conserve Metal and ae CROWN IMPROVE 


TANTOL BRIGHTENER with 


PLATING 
The late Oliver J. Sizelove wrote: CROWN 


“Best results | ever heard of—” EQU ' PMENT 


USED 1 CC PER GALLON FOR A MIRROR-BRIGHT, | juuesteeeeeme in 


NON-BRITTLE DEPOSIT. oN 


Crown 


Supe 


LINICK, Inc. | 


RHEOSTATS 
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